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This manual is applicable to the Electronic Loads 
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memory). 



1 . 0 * 

( * denotes 0 to 9.) 

When making any inquiries on your Electronic Load, 
please indicate the following; 

• Model No. 

• ROM Version No. 

• Serial No. 



To find the ROM Version No., please refer to Section 2.3 "Power 
Tum-on Checkout" under Chapter 2. 

( WARNINGS ) and {Caution') 

Before start using the power supply and during using it, be sure to read and strictly observe the 
structions given in the following: 

’’WARNINGS AND PRECAUTIONS" Page v 

Chapter 2 "PRECAUTIONS AND PREPARATIVE PROCEDURES" Page 2-1 




TABLE OF CONTENTS 



TABLE OF CONTENTS 



PAGE 



WARNINGS AND CAUTIONS V 

RECEIVING INSPECTION VIII 

PACKAGING FOR RE-SHIPMENT X 

COMPOSITION OF THE OPERATION MANUAL XI 



Chapter 1. GENERAL 1-1 

1.1 Outline 1-2 

1.2 Features 1-3 



Chapter 2. PRECAUTIONS AND PREPARATIVE PROCEDURES 2-1 

2.1 Installation 2-2 

2.1.1 Environments 2-2 

2..1.2 Precautions for Moving the Rower Supply 2-4 

2.2 Connecting the AC Input Power Cable 2-5 

2.2.1 Checking the AC Line Voltage Setting 2-5 

2.2.2 . Changing the AC Line Voltage Setting and Fuse 2-5 

2.2.3 Connecting the AC Input Power Cable 2-6 

2.3 Power Tum-on Checkout 2-7 

2.4 Load Wiring 2-10 

2.4.1 Load Wiring and Protection Features 2-10 

2.4.2 _ Inductance of Load Wiring 2-12 

2.4.3 Remote Sensing... 2-12 

2.5 To Prevent Oscillation 2-13 



Chapter 3. OPERATING METHOD 



3-1 



3. 1 Description of Front and Rear Panels 

3.1.1 Front Panel 

3.1.2 Rear Panel .' 



3.2 Initial Display When Power-on 

3.3 Basic Rules of Panel Operation 

3.4 C.C Mode, C.R Mode, C.V Mode, and C.P Mode of Operation .. 

3.5 Basic Operation Method 

3.5.1 C.C Mode of Operation 

3.5.2 C.R Mode of Operation 

3.5.3 C.V Mode of Operation 

3.5.4 C.P Mode of Operation 

3.5.5 Memory Function 



3.5.7 

3.5.8 

3.5.9 

3.5.10 

3.5.11 



Switching Function 

Keylock Function 

Setup Resume Function and Backed-up Memory 

Configuration 

Alarm Function 

Short Function 



3.6 Sequence Operation 

3.6.1 Description of Sequence Operation 

3.6.2 Outline of Settings for Sequence Operation 

3.6.3 Sequence Operation Procedure 



3-3 

3-3 

3-3 

3-4 

3-5 

3-6 

3-12 

3-12 

3-18 

3-21 

3-23 

3-24 

3-28 

3-30 

3-31 

3-34 

3-36 

3-37 

3-39 

3-40 

3-47 

3-48 



n 




TABLE OF CONTENTS 



3.7 External Control (Remote Control) 3-62 

3.7.1 Analog Remote Control of C.C Mode 3-63 

3.7.2 Analog Remote Control of C.R Mode 3-65 

3.7.3 Analog Remote Control of C.P Mode 3-67 

3.7.4 Remote Control of Load ON/OFF : 3-68 

3.7.5 Remote Control of Range Select 3-70 

3.7.6 Trigger Signals 3-71 

3.8 Master/Slave Parallel Operation 3-73 

Chapter 4. REMOTE PROGRAMMING 4-1 

4. 1 Initial Setting of Interface 4-4 

4.1.1 GPIB Interface 4-4 

4.1.2 RS-232C Interface 4-4 

4.1.3 MCB Interface 4-5 

4.2 Programming Fonn at 4-6 

4.2.1 Commands 4-6 

4.2.2 Response Message 4-7 

4.2.3 Acknowledge Message (RS-232C) 4-7 

4.2.4 How Control (RS-232C) 4-8 

4.3 Description of Commands ;.. 4-9 

4.3.1 Tenninology 4-9 

4.3.2 Structares of Commands 4-10 

4.4 Bit Assigrunent of Registers 4-28 

4.5 Relationships Among SRQ, Status Bytes, and Registers 4-31 

4.6 Table of Error Codes : 4-32 

4.7 Examples of Remote Programming 4-33 

4.7.1 Initial] zing. the Interface Board 4-33 

4.7.2 Examples of Application Programs 4-33 

A n 'X nrpKlo 4—^^ 

Chapter 5. PANEL DESCRIPTION 5-1 

5.1 Front Panel ,...: 5-2 

5.2 Rear Panel 5-6 

Chapter 6. MAINTENANCE AND CALIBRATION 6-1 

6. 1 Maintenance and Inspection 6-2 

6.1.1 Cleaning the Front Panel 6-2 

6.1.2 Cleaning the Dust Filter 6-2 

6.1.3 Inspecting the AC Input Power Cable 6-3 

6.1.4 Performance Test 6-3 

6.1.5 Overhaul 6-4 

6.2 Calibration 6-5 

6.2. 1 Preparation 6-5 

6.2.2 Calibration Instruments 6-5 

6.2.3 Calibration Setups 6-5 

6.2.4 Calibration Mode Entry Procedure 6-6 

6.2.5 Calib.fation Procedures 6-7 

6.3 Before Ordering Repair Service 6-11 



m 




TABLE OF CONTENTS 



Chapter 7. SPECIFICATIONS 7-1 

7.1 Electrical Specifications 7-2 

7.2 Dimensions and Weights 7-7 

7.3 Accessories 7-8 

7.4 Optional Items 7-10 

APPENDICES : A-1 

Appendix 1. Table of Error Messages 1 A-2 

Appendix 2. Sequence Coding Sheets A- 6 

Appendix 3. Table of Functions A-9 

INDEX I-l 



IV 4 




WARNINGS AND CAUTIONS 



WARNINGS AND CAUTIONS 



Although The Electronic Load is incorporated with various protection features, you must handle.it very 
carefully in order to prevent electric shock hazards to yourselves and to avoid damage to the equipment. 
Strictly observe the ( WARNINGS ) and ( Caution ) given below. 



( warningT) 




O Be sure to ground the Electronic Load 

• In order to prevent electric shock hazards, ground the 
Electronic Load by directly connecting the ground termi- 
nal © of the Electronic Load to and earth line or by con- 
necting the GND wire (green) of the AC input power cable 
(that accompanies the Electronic Load) to an earth line. 

• Grounding must be done to an earth line of Qass 3 or bet- 
ter, of Electric Installation Ordinances (or to meet an 
equivalent local Electrical Equipment Regulations appli- 
cable in your area). 

• If you neglect grounding the Electronic Load or if the 
grounding line is made open, serious electric shock haz- 
ards can result. 




O Be aware of the danger the. AC power cable connec- 
tion 

• The AC input power cable connection task involves dan- 
ger. The task must be undertaken only by qualified per- 
sonnel. 

“ Before handling the AC input power cable or moving the 
Electronic Load, be certain that the cable has been discon- 
nected from the AC power source. 




O Do not touch the internal components. 

• Do not touch the internal components of the Electronic 
Load. Do not open the casing of the Electronic Load. 
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WARNINGS AND CAUTIONS 



( WARNINGS ) 




O Do not use the Electronic Load in an explosive at- 
mosphere. 

• Do not operate the Electronic Load in a flammable, explo- 
sive, or otherwise hazardous atmosphere. 



{Caution^ 




O Operate the Electronic Load on a correct AC power 
source. 

• Be certain that the AC input voltage and frequency are 
within the specified ranges. (The AC line requirements 
are shown on the bottom of the Electronic Load.) 




O Do not use a failed Electronic Load. 

• When the Electronic Load has failed or has become mal- 
functioning, immediately stop using it and disconnect its 
AC input power cable from the AC power source-the AC 
line outlet or the AC power distribution panel, 

• Indicate clearly on the Electronic Load that it is out of 
order and must not be used. 
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DANGER SIGNS AND SYMBOLS INDICATED ON THE ELECTRONIC LOAD 

The signs and symbols put on the Electronic Load, for the sake of safety, are as follows. 

WARNING Sign for possible electric shock hazard 

• This sign warns you that the place involves a danger-a 
matter of electric shock hazard to the personnel and dam- 
age to the equipment. 

• When handling the matter related to the place, be sure to 
observe strictly the instructions given in the text of this 
manual. UnJess you strictly observe the instructions, you 
will be exposing yourself to a danger of electric shock 
hazard. 

• Until you fully understand the matters related to the 
WARNING and are certain that all of the required safety 
conditions are met, do not proceed to further steps of the 
operation procedure. 



CAUTION 





Sign for possible damage 

• This sign alerts you to that the place involves a matter 
which can lead to damage to the Electronic Load and/or 
the devices connected to it. 

• When handling the matter related to the place, be sure to 
observe strictly the instructions given in the text of this 
manual. Unless you strictly observe the instructions, the 
Electronic Load and/or the devices connected to it may be 
damaged. 

• Until you fully understand the matters related to the 
WARNING and are certain that all of the required safety 
conditions are met, do not proceed to further steps of the 
operation procedure. 

Mark to refer to operation manual 

■ This mark requests you to refer to the corresponding sec- 
tion of the operation manual. 

Ground terminal 



DANGER SIGNS AND SYMBOLS INDICATED IN THIS MANUAL 

The signs and symbols indicated in this operation manual, for the sake of safety, are as follows. 

A matter which can lead to electric shock hazards. 



( vVAKNiNuS J 



{NOTE) 



A matter vMch can lead to damage to the Electronic load and/or to the devices 
connected to it. 

Supplemental information. 
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RECEIVING INSPECTION 



Upon receipt of the Electronic Load, please immediately unpack and inspect it for damage which might 
have occurred during transportation. Also check that the accessories are present. 



(NO^ 



Do not discard the packing materials if you foresee re-shipping of the Electronic 
Load. 



The Electronic Load and its accessories delivered to you should be as follows: 




Accessories 




® AC input power cable (1 ea.) 
(with 3P-2P adaptor) 




{NOTE) 



• The 3P-2P adaptor is only for domestic models (models to be used in Japan) 
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d) Externa! control 
connectors (2 ea.) 




(D Load terminal (DC input) 
covers (2 ea.) 




® Spare fuses (2 ea.) 



® External connol connector 
covers (4 ea.) 




(D Load terminal connection 
bolts, nuts, and spring 
washers 

(2 ea. for each of the items) 
M6-14 (PLZ153W,PLZ303W) 
M8-18 (PLZ603W,PLZi003W) 




The fuses which accompany the Electronic Loads are as follows: 





Model shipped for lOOV AC line voltage 


Model shipped for 200V AC line voltage 


Installed in AC inlet, 
lOOV 


Supplied separately, 
200V 


Installed in AC inlet, 
200V 


Supplied separately, 
lOOV 


PLZ153W 


1.5 A (SB) Ipc. 


lA (SB) 2 pcs. 


lA (SB) 1 pc. 


1.5 A (SB) 2 pcs. 


PLZ303W 


1.5 A (SB) 1 pc. 


lA (SB) 2 pcs. 


lA (SB) 1 pc. 


1.5 A (SB) 2 pcs. 


PLZ603W 


2A (SB) 1 pc. 


1.5 A (SB) 2 pcs. 


1.5A (SB) 1 pc. 


2A (SB) 2 pcs. 


PLZ1003W 


3A (SB) 1 pc. 


1.5 A (SB) 2 pcs. 


1.5 A (SB) Ipc. 


2A (SB) 2 pcs. 
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PACKING FOR RE-SHIPMENT 



To re-ship the Electronic Load, use the packing materials in which the Electronic Load was delivered to 
you. (If you have discarded the packing materials, order your Kikusui agent for new ones.) For the packing 
method, refer to the illustration on a preceding page. 



[NOTE) 



• When packing the Electronic Load, disconnect the AC input power cable, load 
cables, and external control connectors. 
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COMPOSITION OF THIS OPERATION MANUAL 

This operation manual is composed of seven chapters and appendices as follows: 

Chapter 1. GENERAL 

Introduces an overview and features of the Electronic Load. 



Chapter 2. PRECAUTIONS AND PREPARATIVE PROCEDURES 

Elaborates procedures for instruction, AC input power cable connection, power-on check, 
load connection, and other preparative matters. 



Chapters. OPERATING METHOD 

The former half of this chapter introduces the names of keys, indicators and other panel items, 
and describes the basic operation method of the Electronic Load; the latter half describes 
procedures for sequence operation and other applied types of operation. 



Chapter 4. REMOTE PROGRAMMING 

Elaborates the method to remote-control the Electronic Load via an interface board (optional) 
from an external device. 



Chapter 5. PANEL DESCRIPTION 

Introduces the names of and describes the functions of the switches and other items of the 
front and rear panels. 



Chapter 6. MAINTENANCE AND CALIBRATION 

Elaborates the maintenance, inspection, and calibration methods. 



Chapter 7. SPECIFICATIONS 

Gives tables of electrical specifications, mechanical specifications, accessories, and optional 
items. 



APPENDICES 

Provide an error message table, sequence coding sheets and entry examples, and a table of 
functions enabled or disabled. 
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GENERAL 



This chapter introduces an outline and features of the Electronic Load. 
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Chapter 1. GENERAL 



1.1 Outline 

The PLZ-3W Series Electronic Loads are featured by performance reliability and safety. Each Electronic 
Load incoiporatcs a current control circuit and renders highly stable operation and rapid response. It is a 
microprocessor-based instrument and provides advanced functions and ease of operation. 

The Electronic Load can be remote-controlled via a GPIB, RS-232C, or MCB (Multi-channel Bus) inter- 
face (optional), thereby making them applicable to various purposes. Typical applications are for research 
systems in laboratories and on production and inspection lines in manufacturing plants. 

As the Electronic Load has a constant-power control function, it can be used especially efficiently for 
battery lest. It can be used also to simulate a load of rapid response. 
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1 .2 Features 

The Electronic Load is incorporated or can be optionally incorporated with the various advantageous fea- 
tures as follows: 

■ Constant power mode 

The Electronic Load is incorporated with a constant power (C.P) mode, in addition to the constant cur- 
rent (C.C), constant resistance (C.R), and constant voltage (C.V) modes. The constant power mode is 
especially advantageous for battery life tests. 

■ Rapid response (50 fJs) 

When in the C.C mode, the current rises up or falls down rapidly (50 /is). This feature allows to 
evaluate accurately the transient response characteristics of DC power supplies. With this feature, the 
Electronic Load serves as an accurate simulated load which draws the current in an accurate waveform. 

EK Sequence operation 

You can enter sequence operation patterns locally from the front panel or remotely from a personal 
computer via GPIB or other interface bus, and store the patterns on the internal memory or on a 
memory card. The stored patterns can be recalled and executed locally at the front panel or remotely 
from the computer or with a trigger signal. 

Sequence operation can be programmed in either one of the following two types: 

(a) Fast speed sequence : You can program sequences with minimum 100 fJS per step. 

(b) Normal speed sequence : You can program sequences with a ramp waveform per step. 

n Ease of operation 

You can select each of the major functions by pressing the corresponding key (one-key one-function 
select system). You can finely adjust the setting value with the JOG/SHUTTLE dials. You can enter 
values with the numeric entry keys by using the RGll (optional). You can remote-control the Elec- 
tronic Load by using the RC02-PLZ Remote Controller (optional). 

By using the setup function, you can save the values of various settings and recall them as you need 
them. By using the [A] , [B] and [C] keys, you can save the settings of each operation mode in 
memory and recall them as you need them. This features is very convenient when the same tests are to 
be repeated. 

B A backlight LCD 

The Electronic Load has a backlighted-type LCD (liquid crystal display) which displays data, which 
can be easily read being less affected by room illumination. 

B Various interface boards (optional) 

The Eiecironic Load can be controlled over a GPIB, RS-232C: or MCB interface bus. This feature, as 
combined with the programmed sequence control function, allows you a high flexibility of system con- 
figuration. 

The MCB is a unique interface developed by Kikusui. It allows you to control up-to-fifteen instru- 
ments (electronic load devices and power supplies) in an on-line mode via a standard interface system 
(GPIB or RS-232C). 

B Memory card 

The Electronic Load has a memory card slot as a standard feature. The slot accepts a memory card 
(optional) on which control sequence and setup data can be stored. 
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Chapter 2 

PRECAUTIONS AND 

PREPARATIVE 

PROCEDURES 

This chapter gives you information on precautions you must observe and 
preparative procedures you must follow before start operating the Elec- 
tronic Load, 
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Chapter 2. PRECAUTIONS AND PREPARATIVE PROCEDURES 



2.1 Installation 

2.1.1 Environments 

Avoid using the Electronic Load in adverse or hazardous environments as mentioned below. 




(a) Flammable atmosphere 

Do not use the Electronic Load in flammable or explosive 
atmosphere, to prevent fire and explosion hazards. 




(b) High temperature 

Do not expose the Electronic Load to a source of heat, 
such as direct sunlight (near a window), a space heater, 
etc. Avoid a place where temperature may change rapidly. 
(The temperature range for the guaranteed performance is 
0to40°Cor32 to 104T.) 




(c) High humidity 

Do not expose the Electronic Load to high humidity-do 
not place it near a water heater, a humidifier, a water fau- 
cet, or a bath. (The humidity range for the guaranteed per- 
formance is 30 to 80% RH.) 




(d) Corrosive atmosphere 

Do not expose the Electronic Load to corrosive 
atmosphere-such as ofsulfnric acid mist. 
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Chapter 2. PRECAUTIONS AND PREPARATIVE PROCEDURES 




(e) Dusty place 




(f) Blocked ventilation air flow 

Do not block the louvers of the Electronic Load. Provide 
an ample space (30 cm or more) behind the rear panel of 
the Electronic Load. 





(g) Unstable position 

Do not put the Electronic Load in a swaying, slanted, or 
otherwise unstable position. 
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2.1.2 Precautions for Moving the Electronic Load 



(warnings ) 



• Be sure to disconnect the AC input power cable from its power source before 
moving the Electronic Load. 



D How to Use the Handles 

® Slide the two lock switches simultaneously in the "UNLOCK" direction, and the handles will 
become movable. 



(D Fully pull-out (or push-in) the handles until they click. 
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2.2 Connecting the AC Input Power Cable 

2.2.1 Checking the AC Line Voltage Setting 



Before connecting the Electronic Load to an AC line, check that the AC line voltage selector switches on 
the bottom panel of the Electronic Load are set in the correct positions for the the AC line voltage. 



{^Caution^ 



• If the AC line voltage is incorrect (that is, if the AC line voltage selector switches 
are not set in the correct positions), the Electronic Load may not operate prop- 
erly and may be damaged (burned). , 




AC line voltage selector switches 




AC 50/60HZ 65VA 



VOLTAGE SELECT 


SWITCH POSITION 


FUSE 


90V~110V ■ 


Af5~~lB 015 ID 


1.5A 


ibav-viagv 


Ai 51S Cl5 !0 


SB 


1S0V-220V 


AisZIlB cCL3d 


lA 


21SV~250V 


Al 5IS Cl 51 d 


SB 



2.2.2 Changing the AC Line Voltage Setting and Fuse 

If the switches are not in the correct positions, change them to the correct positions (and change the fuse 
also as required). See the table on the bottom, of the Electronic Load (table in Figure 2.2.1) for the AC line 
voltages, switch positions, and ftise ratings. 



( WARNINGS ) 



• Never connect the AC input power cable until the AC line voltage setting is cor- 
rectly done. 

• Never use a fuse of an incorrect rating. Never use a copper wire or other conduc- 
tor wire to short the fuse terminals. 



i^CautiorC) 



•Be sure to use a fuse of the correct type and rating. 
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2.2.3 Connecting the AC Input Power Cable 

To connect the AC input power cable, proceed as follows: 



(a) Be cenain that the AC input power cable is disconnected from the receptacle and that the AC power of 
the distribution panel is turned off. 

(b) Ground the Electronic Load by connecting the GND wire (green wire) of the AC input power cable or 
the GND A“ tenninal to an earth line. 

(c) The plug of the AC input power cable is for a lOOV AC line. If you want to operate your Electronic 
Load on a 200V AC line, replace the plug with a one rated at 200V or cut away the plug and connect the 
cable directly to the power distribution panel by using press-connection terminals. 

(d) Connect the AC input power cable by referring to the following illustrations. 




Figure 2.2-4 



( WARNINGS ) 
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• Be careful not to touch a charged component. 

• Before start handling the AC input power cable, be certain that it is disconnected 
from the AC line. 

• Do not attempt to connect or disconnect the AC input power cable to or from the 
Electronic Load in the state that the cable is connected to the AC line. 

• Be sure to disconnect the AC input power cable before moving the Electronic 
Load. 1 1 is dangerous to move the Electronic Load with the AC input power cable 
left connected to the AC line. 

• Be sure to ground the Electronic Load to an earth line to guard against electric 
shock hazards. 

• Connection of the AC input power cable to an AC power distribution panel in- 
volve danger. It must be done only by qualified personnel. 
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2.3 Power Turn-on Checkout 



Perfonn power-on checkout of the Electronic Load as follows: 



H Power-on Check Procedure 



© Make certain that the POWER switch is OFF. 



Y 

(D Make certain that the instrument-side end of the AC input power cable is con- 
nected to the Electronic Load. 



T 

(D Connect the power-source-side end of the AC input power cable to an AC line re- 
ceptacle or power distribution panel. 






{Caution) 



•Make certain that the AC line voltage and frequency are within the specified 
ranges. 



® Turn-on the AC power switch of the Electronic Load.- 



® Check that the indications on the display are nonnal. 



• Normal indications (examples) 



PLZ153W 30A 

l/F None 


1 5 OW 


At about 2 seconds later 


PLZ153W 30A 


1 5 OW 


V e r 1.00 




y At about 2 seconds later 


O.OOA O.OOV 


0 . 0 W 


-- I SET O.OOA 


H - 



• The bottom row indicates the ROM Version 
Number 
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• Abnormal Indications 

If one of the indications given in the below table appears, the Electronic Load is abnormal. If this is the 
case, follow the instructions given on the right hand side in the below table. If the abnormality is not 
remedied still, order your Kikusui agent for repair. 

B The display screen backlight does not illuminate and nothing appears on the screen. 

• Make certain that the AC input power cable is 
connected correctly. Then turn- on the POWER 
switch again. 



(Nothing appears.) 



fl Although the display screen backlight illuminates, nothing appears on the screen. 

• Adjust the CONTRAST control (varies depend- 
ing on temperature). Then tum-on the POWER 
switch again. 



(Nothing appears.) 



B Although a cursor appears, no characters appear. 

- If the interface board (optional) has been in- 
stalled, remove it and then tum-on the POWER 
switch again. If the display is remedied by this 
procedure, install the interface board and then 
tum-on the POWER switch. 




B The output voltage or current value indicated on the display is abnormal. 



13. 5 4 A 


5 . 


2 7V 


7 1 . 4 W 


-- ISET 


0 


. 0 0 A 


H 



(This is an example.) 

• Tum-on the POWER switch again. 



B An error message appears. 

(This is an example.) 

• Refer to Appendix 1 "Table of Error Messages" 
and take the actions as required. Then tum-on 
the POWER switch again. 



® Press the [l SET] key to enable setting in the constant current mode. 



T 

® Press the [LOAD] key and check that the lamp above the key illuminates. 




RAM Data Error 



▼ 
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(D Press the [LOAD] key again and check that the lamp above the key goes out. 



T 



©Turn OFF the POWER switch. 



• The tum-on checkout procedure is complete by the above. 
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2.4 Load Wiring 



For efficient and stable use of the Electronic Load, make conrect wiring for the Electronic Load. 

2.4.1 Load Wiring and Protection Features 

[1] Load Wiring Procedure 

1) Turn OFF the POWER switch of the Electronic Load. 



2) Check that the output voltage of the equipment to be test is not higher than 120 V DC. 
{^CautioTC) ■ maximum allowable input voltage of the Electronic Load is 120 V DC. 

3) Check that the output voltage of the equipment to be test is 0 V (zero volts). 

4) Connect the Electronic Load to the equipment to be tested, using wires of sufficiently large gauge 
and paying attention to that the polarity is correct. Refer also to [2], [3] and [4] for correct connec- 
tions. 



( WARNINGS ) • touch the terminals of the Electronic Load inadvertently. When in test, a 

voltage is applied to the terminals of the Electronic Load. To avoid electric 
shock hazards, be certain before touching them that no voltage is applied to the 
terminals. 



[^Caution^ 



• Be sure to use the load terminal covers for electrical connection. Pass the wires 
through the covers and then connect them to the load terminals. 

• Be sure to connect the load wires by using press-connection terminals and fix the 
terminals securely to the load terminals by using the screws which accompany 
the Electronic Load. 



[2] Polarity 



Connect the positive (+) terminal of the Electronic Load to that of the equipment to be tested and the 
negative (-) terminal of the Electronic Load to that of the equipment to be tested. If you connect the wires 
in the wrong polarity, the buzzer will sound and the following message will appear on the display. (The 
buzzer will sound when a reverse voltage of 0.3 V or more is applied to the Electronic Load.) 



O.OOA O.OOV O.OW 
*ALARM*' REVERSE 



When the above state has occurred, immediately turn OFF the POWER switch of the equipment to be 
tested. 





0 


© 









C)— 




Equipment to 






PLZ-3W Series 


be tested 






Electronic Load 




— O 


o 






e 


© 





Figure 2.4-1 



{Caution^ 



• If you connect the Electronic Load in the wrong polarity, it may draw an abnor- 
mal current and may be damaged. 
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[3] Wire Gauges 

Be sure to use wires of sufficiently large gauges. If the wire resistances are large, large voltage drops will 
occur in the wires and the voltage at the Electronic Load may become less than its minimum operable 
voltage (1.5 V). 



{^Caution^ 



• For the load wiring, use sufficiently large wires of non-flammable heavy-cover type. 



Wire gauges (nominal cross section areas) and amperage (current rating) recommended by Kikusui are as 
shown in Table 2.4-1. 



Table 2.4-1 



Gauge (cross section) 


Amperage 


8 mm^ 


3 0 A 


1 4 mm^ 


5 0 A 




8 0 A 




lOOA 


6 0 mm^ 


1 5 0 A 




2 0 0 A 



{NOTE) 



• Sizes of terminal bolts of Electronic Load 
The sizes of the terminal bolts of the Electronic Loads are as shown in Table 2.4-2. 



Table 2.4-2 





PLZ153W 


PLZ303W 


PLZ603W 


PL21003W 


Front panel 


M6 


M6 










Rear Panel 


M6 


M6 


M8 


M8 



[4] Overvoltage 

( WARNINGS ) • The maximum allowable input voltage of the Electronic Load is 120 V DC. If you 
apply a voltage higher than this, the Electronic Load may be damaged. As the Elec- 
tronic Load detects an overvoltage, it will sound an alarm buzzer and will indicate 
the following message on the display and will become the load off^ state. When this 
state has occurred, immediately lower the input voltage of the Electronic Load. 



O.OOA 125.0V O.OW 
*ALARM* OVER-V 
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2.4.2 Inductance of Load Wiring 



If the load wiring distance is long or the wiring loops ans large, the wiring will exhibit a large inductance. 
The large inductance will cause a large inductive voltage drop in the load wiring, resulting in a state that the 
voltage at the Electronic Load becomes less than the minimum operable voltage (1.5 V) and the current 
waveform is disturbed or that, due to current phase lag, control of the Electronic Load becomes unstable 
and the test setup oscillates. To minimize the load wiring inductance, make the wiring distance as short as 
possible and strand the load wires to small loops. 

The above is especially true when the Electronic Load is to be operated with rapid rise up and fall down 
current. When this is the case, it is essential to make the wiring distance short. 

When operating the Electronic Load in a DC-wise mode only, osciUaiion can be suppressed by connecting 
between the input terminals of the Electronic Load a capacitor and a resistor connected in series as shown 
in Figure 2.4-2. When doing this, however, you must pay attention to the ripple current of the capacitor. 



Make as short as possible (less than 100cm) 
^ 





© © 




Equipment to 


©tyyV?^ 


PLZ-3W Scries 


be tested 




Electronic Load 




O Strand the O 





2.4.3 Remote Sensing Example: r loa ioop.F 



Figure 2.4-2 



The Electronic Load provides a remote sensing function for accurate setting of resistance, voltage or cur- 
rent by compensating for the voltage drop in the load wiring. You are recommended to use the remote 
sensing function also to stabilize the operation of the Electronic Load, especially to improve the transient 
response performance when in the C.R or C.P mode. 



H Wiring for remote sensing 

For remote sensing, connect the -i-S and -S terminals on the rear panel of the Electronic Load to the and 
terminals of the equipment to be tested. 



+S and -S lerminals on rear panel 




B To connect wires to +S and -S terminals 



Figure 2.4-3 



Strip back the insulation of the sensing wires. Pressing the "A" position in Figure 2.4-4 with a screwdriver, 
insert the stripped end of each sensing wire into the corresponding terminal. 




Sensing wire 
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Figure 2.4-4 
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2.5 To Prevent Oscillation 

The frequency response characteristics of the Electronic Load are as shown in Figures 2.5-1 and 2.5-2. 

At higher frequencies, the Electronic Load becomes inductive. If the equipment connected to the Elec- 
tronic Load also is inductive, the test setup may oscillate due to phase rotation. To prevent oscillation, the 
equipment connected to the Electronic Load should be capacitive. 

When operating the Electronic Load in a DC-wise mode only, oscillation can be suppressed by connecting 
between the input terminals of the Electronic Load a capacitor and a resistor connected in series. When 
doing this, however, you must pay attention to the ripple current of the capacitor. 




100 Ik lOk look 

, Frequency (Hz) 

Figure 2.5-1 



Bl Frequency response when in C.R mode 




10 100 Ik lOk 

Frequency (Hz) 



Figure 2.5-2 
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Chapter 3 

OPERATING METHOD 

The former half of this chapter introduces the names of keys, indicators 
and other panel items, and the basic operating methods of the Electronic 
Load; the latter half describes procedures for sequence operation and other 
applied types of operation. 
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Handle 



Air intake louver 



[LOAD] key 



C.C, C. R lamps JOG/SHUTTLE dials 





Display 

6 



Function keys 



Handle 

nn 




; 1 

POWER switch 



Note) Item "LOAD terminals (DC INPUT terminals) on front panel" is for Models PLZ153 and PLZ303 only. 



Models PLZ603 and PLZ1003 have no LOAD terminals (DC INPUT terminals) on the front panel. 



11 

Front sub-panel 



I — — I 

1 14 I 

Contrast control 



10 

Arrow keys 



I 1 

1 13 I 

Memory card slot 



Front Panel of Electronic Load 
(PLZ603W and PL21003W) 



Sequence keys 



Figure 3.1-2 







Slot for operation board 

1 



Remote control connector 



Remote sensing terminals 



Serial No. 



Load terminals (DC INPUT teminals) 



AC inlet 



8 




9 I 

Bottom panel 

(AC line voltage selector) 



7 

GND terminals 



5 

Air exhaust louver 



Rear Panel of Electronic Load 
(PLZ153W and PLZ303W) 
Figure 3.1-3 








Rear Panel of Electronic Load 
(PLZ603W and PLZlOtoW) 
Figure 3.1-4 



Air exhaust louver 
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GND terminals 
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Load terminals 
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3.1 Descriptions of Front and Rear Panels 

For the names and locations of the items on the front and rear panels, refer to the respective illustrations. 

3.1.1 Front Panel 

For the front panel, refer to Figure 3. 1 -1 or 3. 1 -2. 



3.1.2 Rear Panel 

For the rear panel, refer to Figure 3.1-3 or 3.1-4, 
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3.2 Initial Display When Power-on 



As you press the POWER switch on the front panel, a sign-on message as shown below will appear on the 
display. 



(This is an example.) 

• The top row indicates the Series name, rated 
current and rated power. 

• The bottom row indicates the type of the inter- 
face board connected to the Electronic Load. 



Table 3.2-1 



Display 




I/F None 


No interface board is connected. 


I/F GPOl 


GPIB interface board (device address 01) is con- 
nected. 


I/F RS96 


An RS-232C interface board (baud rate 9600 
bps) is connected. 


I/F MCOl 


An MCB interface board (device address 01) is 
connected. 



PLZ153W 30A 


1 5 OW 


I/F None 





▼ At about 2 seconds later 



PLZ153W 30A 


1 5 OW 


V e r I . 0 0 




^ At about 2 seconds later 


O.OOA O.OOV 


0 . 0 W 


-- ISET O.OOA 


H -- 



(This is an. example.) 

• The bottom row indicates the ROM Version 
Number. 



(This is an example.) 

• The top row indicates the current, voltage and 
power being fed to the Electronic Load. 

• The bottom row indicates the mode (ISET for 
constant current mode in this example), the cur- 
rent setting (0.00 A in this example), and the 
range (H for high range in this example). 
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3.3 Basic Rules of Panel Operation 

This section describes the basic mles of panel operation. 

[1] Function select 

The Electronic Load employs a one-key/one-function system, allowing you to select each of the basic 
functions directly and simply by pressing the corresponding key alone. 

To escape from the currently engaged function also, all you have to do is to press the same key again or to 
press the [ESC] key. 

[2] How to use the [SHIFT] key 

You can select the function indicated with black letters on top of a key simply by pressing the key. To 
select the function indicated with blue letters below a key, you have to press the [SHIFT ] key and then (or 
keeping it pressed) press the objective key. 

To select the SETUP function, for example, press the [SHIFT] key first and then (or keeping it pressed) 
press the [l SET] key (below which the function [SETUP] is indicated with blue letters. 



In this manual, key operation which involve the [SHEFT] key is indicated, for example, as follows: 

[SHIFT] + [I SET] (setup) Press the [SHIFT] key first and then (or . 

keeping it pressed) press the [l SET] key. 
This example is to select the SETUP func- 
tion. 



[3] Hierarchical menu system 

Certain functional items are configured in a hierarchical menu system. To select one of these items, follow 
the guides indicated on the display by operating the keys as follows: 

Select the required item with the [[>] or [O] key and set the required value with the JOG/SHUTTLE 
dials. To advance to a lower level menu, press the [ENTER] key. To return to an upper level menu, press 
the [ESC] key. 

[4] Operation error 

If you press an invalid key, the buzzer will beep. 
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3.4 C.C Mode, C.R Mode, C.V Mode, and C.P Mode of Operation 

The Electronic Load can operate in one of the four modes, namely, constant current (C.C) mode, constant 
resistance (C.R) mode, constant voltage (C.V) mode, and constant power (C.P) Mode. 

■ Constant current (C.C) mode 

In this mode the Electronic Load draws a constant current. That is, referring to Figure 3.4-1, current I 
remains constant regardless of change in voltage Vi. Once you set the current at a certain value (5 A or 10 
A, for example) in the C.C mode, the Electronic Load will draw this current (5 A or 10 A, for example) 
irrespective of source voltage change. 




Electronic Load 0 5 10 (A) 

Input current I 

Figure 3.4-1 



H Constant resistance (C.R) mode 

In this mode the Electronic Load exhibits a constant resistance. That is, referring to Figure 3.4-2, if voltage 
Vi changes, V and I change so that the value of V/I becomes R which is the value set to be exhibited by the 
Electronic Load in the C.R mode. 




Figure 3.4-2 
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■ Constant voltage (C,V) mode 

In this mode the Electronic Load acts as a constant voltage load. That is, referring to Figure 3.4-3, input 
voltage V remains constant at the preset voltage even when input current I is increased by increasing source 
voltage Vi. Current I does not flow unless Vi>V. 



Vl 


%- — ^ 

r V 




Voltage source 







Electronic Load 






> 




The input voltage docs not 
become higher than this. 



/ 



1 

I 



V 



0 



> 



Input current I 



Figure 3.4-3 



M Constant power (C.P) mode 

In this mode the Electronic Load draws a constant power. That is, referring to Figure 3.4-4, if source 
voltage Vi becomes higher for example, input current I decreases so that power P (= VXI) is maintained 
constant at the preset value. 

That is, a condition of V 2 X I 2 = Vs X b = V X I is maintained. 




Electronic Load 




Figure 3.4-4 
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■ Operable range of Electronic Load 

The operable of the Electronic Load is limited by its rated current, rated voltage and rated power. The range 
is as represented by the shaded area in Figure 3.5-4. 




Figure 3.4-5 



B Operating mode transitions 

Transitions among modes (C.C, C.R, C.V, C.P) of tlie Electronic Loads differ depending on its value 
setting and on the voltage and current settings of the equipment to be tested. That is, the mode transition 
point of Electronic Load varies depending on the setting of the value in that mode. Lighting of the C.C 
lamp (red) means that the Electronic Load is enabled to operate in the C.C mode; lighting of the CR lamp 
(red) means that it is enabled to operate in the C.C mode. 

Transitions of modes due to input voltage change or input current change are as described below. 
©Mode transition when C.C lamp is on 




Figure 3.4-6 



Referring to Figure 3.4-6, the Electronic Load operates in the C.C mode if its operating point is on line A- 
B or it operates in the C.P mode if its operating point is on line B-C. Referring to the model shown in Figure 
3.4-1, as you gradually raise the source voltage Vi, the operating point will stan by point A and move up 
along line A-B in the C.C mode and, when it has reached point B, the mode will be change into the C.P 
mode and the current will start decreasing. 
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If you enable the CV mode by pressing the [SHIFT] + [V SET] (CV ON) keys, mode transitions will 
be as follows: 




Figure 3.4-6 

Referring to Figure 3.4-6, the Electronic Load operates in the C.V mode if its operating point is on line E- 
D. Referring to Figure 3.4-3, if Vi becomes higher than V, the current starts flowing to keep current I 
constant. If Vi becomes higher and reaches point D, the mode changes, into the C.C mode. If it becomes 
still higher, the mode changes into the C.P mode. 
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©Mode transition when C.R lamp is on 




Figure 3.4-8 

Referring to Figure 3.4-8, the Electronic Load operates in the C.R mode if its operating point is on line F- 
G or it operates in the C.P mode if its operating point is on line G-H. Referring to the model shown in 
Figure 3.4-2, as you gradually raise the source voltage Vi, the operating point will move up along line F-G 
in the C.R mode and, when it has reached point G, the mode will be change into the C.P mode. 

If you enable the C.V mode by pressing the [SHIFT] + [V SET] 




Figure 3.4-9 

Referring to Figure 3.4-9, the Electronic Load operates in the C.V mode if its operating point is on line J-I. 
Referring to Figure3.4-3, if V i becomes higher than V, the current starts flowing to keep current I constant. 
If Vi becomes higher and reaches point I, the mode changes into the C.R mode. If it becomes still higher, 
the mode changes into the C.P mode. 
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B Mode indication 

The mode in which Lhe Electronic Load is currently operating is indicated at lower left on the display. 



CC Operating in the C.C mode 

CR Operating in the C.R mode 

CV Operating in the C.V mode 

CP Operating in the C.P mode 



Not in any of the above modes 
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3.5 Basic Operating Method 

This chapter describes the basic operation method (local operation at the front panel) of the Electronic 
Load. 



Before starting any of the procedures described below, initialize the Electronic Load by pressing 
the [shift] + [I set] (SET UP) keys, selecting [1: Initialize Setup] of the menu, and pressing 
the [ENTER] key. 



Hereafter, the set value in the C.C mode is abbreviated as I SET value, that in the C.R mode as R SET value, 
that in the C.V mode as V SET value, and that in the C.P mode as P SET value. 

3.5.1 C.C Mode of Operation 

[1] Basic Procedures 

O Preparative Procedure 

• With the [P set] key, set the P SET value of the Electronic Load at a value (126 W in the below ex- 
ample) greater than the maximum power of the equipment to be tested. Also, set so that the Electronic 
Load does not draw abnormally large power from the equipment to be test (132 W in the below ex- 
ample). 

• Be certain that [— ] is indicated at lower left on the display. 

If [CV] is indicated there, pressing the [SHIFT] + [V SET] (CV ON) keys so that [CV] goes out 
and [~] appears. 

Instead of the above procedure, you may press the [SHIFT] + [V SET] (CV ON) keys, select the [1: 
Initialize Setup] of the menu, and press the [ENTER] key. In this case, the P SET value is set at the rated 
power of the Electronic Load. 

B Example: Setting the I SET value, switching the load ON/OFF, and changing the ranges 

Assume that the following items are to be done when in the conditions as shown in Figure 3.5-1. 

(1) To enable the C.C mode and set the I SET value at 9.50 A, and 

(2) To switch the load ON/OFF, and 

(3) To change the ranges. 




Figure 3.5-1 
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©Press the [ISET] key. 



O.OOA 12.00V O.OW 
-- ISET O.OOA -H -- 



• The C.C lamp (red) above the [l SET] key il- 
luminates. 

• Tbe C.C mode is enabled. 

• On the bottom row, message [I SET] appears in- 
dicating that you can set a value for I SET. To its 
right, the currently existing setting [O.OOA] is 
displayed. 

• The top row indicates the voltage.current and 
power currently fed tothe Electronic Load. (The 
power is as calculated by voltage X current.) 

• [H] denotes the High range. 



f NOTE 1 you pfess the [l SET] key when, the CR luTTip is GN and Electronic Load is in. the 

^ ^ load-on state, it will he driven into the load-off state. 



® Adjust the I SET value by turning the SHUTTLE dial clockwise. 

* The I SET value increases as you turn the 
SHUTTLE dial clockwise, and viceversa. The 
changing speed varies depending on the turned 
angle of thedial. In this example, the I SET 
value is set at 9.04 A. 



O.OOA 1 2 . 0 OV O.OW 
-“ISET 9 . 4 0 A H -- 



(D Finely adjust the I SET value by turning the JOG dial clockwise. 

• The I SET value finely increases as you turn the 
JOG dial clockwise, andvice versa. 

• In this example, the I SET value is set at 9.50 A. 



By the above procedure the Electronic Load has been set to the C.C mode, the 1 SE'f value at 9.50 A and the 
I SET value at 9.50 A. Next, to switch between the load-on and load-off states, proceed as follows: 



O.OOA 12.00V O.OW 
-- ISET 9 ,. 5 0 A H -- 



© Press the [LOAD] key. 



9 . 


5 0 A 1 


1.95V 1 1 3 . 5W 


CC 


I SET 


9 . 5 0 A H 



• The load current flows and the green LED above 
the [load] key illuminatesto indicate the 
load-on state. 

• Message [CC] appears at the left endon the bot- 
tom row, indicating that the Electronic Load is 
in the C.C mode. 

• The top row indicates the current,voltage and 
power currently fed to the Electronic Load. 



[NOTE) 



• The causes of voltage reduction from 12.00 V to 11.95 V is the output voltage change of 
the regulated DC power supply and the voltage drop in the load wiring. (The voltage 
drop in the load wiring can be compensated for by remote sensing as described in Sec- 
tion 2.4.3.) 



® Press the [LOAD] key again. 

• The Electronic Load becomes the load- off state, 
the display returns to the preceding state, and the 
LED above the [LOAD] key illuminates. 



Now, let us proceed to the procedure of changing the ranges. 



O.OOA 12.00V O.OW 
ISET 9 . 5 0 A H 
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(D Press the [LOAD] key to set the Electronic Load to the load>on state and change the I SET value with 
the JOG/SHUTTLE dials. 

• As you turn the JOG/SHUTTLE dials when in 
the load-on state, the I SET value changes and 
the current drawn by theElectronic Load 
changes. In this example, the I SET value indi- 
cated on the bottom row has changed to 10.50 A 
and at the same time the readback current shown 
on the top row also has changed to 10.50 A. 



1 0 . 


5 0 A 1 


1 . 


9 4V 


1 2 5 . 4W 


cc 


I SET 


1 0 


. 5 0 A 


H 



® Press the [SHIFT] + [V SET] (RANGE) keys and change the ranges. 



3 . 


0 0 A 


I 1 


9 8V 


3 5 . 9W 


CC 


I S ET 


3 


0 0 0 A 


L 



' ® To return to the High range, press the [SHIFT] 



3 . 


0 0 A 1 


1 . 


9 8V 


3 5 . 9W 


CC 


I SET 


3 


. OOA 


H -- 



• [H] on the bottom row changes to [L], indicating 
that the ranges have beenchanged from High to 
Low. At the sametime, the limit value of current 
changes to the maximum value of the Low range 
(3.00 A in this example). 

• When in this state, the current will notincreasc 
beyond this limit even if youtum the JOG/ 

■ SHUTTLE dial clockwise. 

+ [PSET] (RANGE) keys again. 

• [L] on the bottom row changes to [H], indicating 
that the ranges have been changed from Low to 
High. 

• The I SET value remains at the maximumvalue 
of the Low range (3.00 A in thisexample). 

• When in this state, the current can beincrease by 
turning the JOG/SHUTTLE dial clockwise. (In 
this example, it is set at 3.00 A.) 



{^Caution^ 



• When the inductance of the load wiring or that of the equipment to be tested is 
very large, turn off the load after fully reducing the current. (The load-on/ off 
speed of the Electronic Load is approximately 400 ps.) 
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[2] Setting the rise time (Tr) and fall time (Tf) 

The rise time (Tr) or fall time (Tf) defines the period with which the current rises up from 10% to 90% of 
the set value or falls down from 90% to 10% of the set value in response to a stepwise change of the set 
value, when in the C.C mode, as shown in Figure 3,5-2. (The Tr and Tf are not applicable to the current rise 
up or fall down when in load-on or load-off operation.) 




Figure 3.5-2 



When the inductance of the equipment to be test is large or when that of the load wiring is large due to a 
longer load wiring distance and the Electronic Load is to be operated in the C.C mode, you may set Tr and 
Tf at a larger value to avoid over voltages that could be caused by the inductance and rapid current change. 



(^Caution") 



• Jfthe inductance is large, the setup may become unstable or may oscillate. This 
is especially true when the voltage at the load terminal of the Electronic Load is 
law. 



S Example; Selecting a Tr Ti value 
(i) Press the [Tr Tf] key. 

• Message [Tr Tf] appears on the bottom row, 
indicating the the Tr Tf setting mode is enabled. 

• The currently set Tr Tf time (50 ps in this ex- 
ample) appears at the right hand end. 



O.OOA 12. 


0 0 V 


0 . ow 


T r 


T f 


5 0 s 



(D Select a Tr Tf time by turning the JOG dial clockwise. 



O.OOA 12. 


0 0 V 


0 . OW 


__ X r 


T f 


10ms 



(D Press the [TfTf] key or [ESC] key again. 



O.OOA 12.00V O.OW 
--ISET 8.00A H -- 



• Select a new value with the JOG dial. 

• The new values are entered automatically. 

• For the value, you can select 50 ps, 100 ps, 200 
ps, 500 ps, 1 ms, 2 ms, 5 ms, or 10 ms. 

• In this example, it is set at 10 m.s. 



• The original display will resume. 
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[3] Setting the soft start time 

The soft start function is such that, when in the C.C mode, the current drawn by the Electronic Load gradu- 
ally rises up with respect to the rise up of the output voltage of the equipment to be tested. The soft start 
time defines the rise up time of the current. 

Assume that a test setup is prepared as shown in Figure 3.5-3, the C.C mode is selected, and switch Si is 
turned on. 

Equipment to be tested PL2-3W Series Electronic Load 




If the soft start time is 0.1 ms, the relationships between V and I will be as shown in Figure 3.5-4. 




Time (ms) 

V : Input voltage — 
I : Input current 




If the soft Start time is 20 ms, the relationships between V and I will be as shown in Figure 3.5-5. 

Thus, by setting the soft start time at an appropriate value, the setup can be made so that the output current 
rises up following the rising up of the output voltage of the equipment to be tested. 



i^Caution^ 



Allow a period of J second or more between turning on and off of switch Si. 




Time (ms) 

V : Input voltage 
I : Input current 
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■ Example: Selecting a soft start time 
©Press the [SHIFT] + [TrTf] (START TIME) keys. 

• Message [START TIME] appears on the bottom 
row, indicating that the softstart time setting 
mode is enabled. 

• The currently set start time (0.1 ms in this ex- 
ample) appears at the right hand end. 

® Select a soft start time by turning the JOG dial clockwise. 

• Select a new value with the JOG dial. 

• The new values are entered automatically. 

• For the value, you can select 0.1 ms, 1 ms, 2 ms, 

^ Tnc in me 90 ^O me nr TOO me Tn tViic 

example, it is set at 20 ms. 

(D Press the [SHIFT] + [TrTf] (START TIME) keys again. 

• The original display will resume. 
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3.5.2 C.R Mode of Operation 

■ Preparative Procedure 

• With the [P set] key, set the P SET value of the Electronic Load at a value (100 W in the below 
example) greater than the maximum power of the equipment to be tested. Also, set so that the Elec- 
tronic Load does not draw abnormally large power from the equipment to be test. 

• Be certain that [-] is indicated at lower left on the display. 

If [CV] is indicated there, pressing the [SHIFT] + [V SET] (CV ON) keys so that [CV] goes out 
and [-] appears. 

instead of the above procedure, you may press the [SHIFT] + [l SET] (SETUP) keys, select the [1: 
Initialize Setup] of the menu, and press the [ENTER] key. In this case, the P SET value is set at the rated 
power of the Electronic Load. 

[Caution^ * n-ot feed a current larger than the rated current of the Electronic Load. If 

such current is fed, the OVP will trip to limit the current and generate an alarm. 

■ Example: Setting the R SET value, switching the load ON/OFF, and changing the ranges 

Assume that the following items are to be done when in the conditions as shown in Figure 3.5-6. 

(1) To enable the C.R mode and set the R SET value at 0.5022E3, 

(2) To switch Lhe load ON/OFF, and 

(3) To change the ranges. 




Figure 3.5-6 



©Press the [R SET] key. 



0 . 0 0 A 


5.00V 


0 . 0 W 


-- RSET 


5 0 0 0. 


OH 



• The C.R lamp (yellow) above the [R SET] 
keys illuminates indicatingthat the C.R mode is 
enabled. 

• On the bottom row, message [R SET] appears 
indicating that you can set a value forR SET. To 
its right, the currently existing setting [5000.0] 
is displayed. 

• The top row indicates the voltage, current and 
power currently fed to the Electronic Load. (The 
power is as calculated by voltage X current.) 

- [H] on the bottom row denotes the Highrange. 






• If you press the [RSET] key when the C.C lamp is ON and Electronic Load is 
in the load-on state, it will be driven into the load-off state. 
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@ Adjust the R SET value by turning the SHUTTLE dial clockwise. 

• The R SET value decreases as you turn the 
SHUTTLE dial clockwise, and vice versa. 

• The changing speed varies depending onthe 
turned angle of the dial. 

' In this example, the R SET value is set at 0.5260 

n. 

dial clockwise. 

• The R SET value finely decreases as you turn the 
JOG dial clockwise, and vice versa. In this ex- 
ample, the R SET value is set at 0.5022 Cl . 



By the above procedure the Electronic Load has been set to the C.R mode and the R SET value at 0.5022 
Cl . Next, to switch between the load-onand load -off states, proceed as follows: 

© Press the [LOAD] key to set the Electronic Load to the load-onsiate. 

• The load current flows and the green LED above 
the [load] key illuminatesto indicate the 
load-on state. 

• Message [CR] appears at the left end on the bot- 
. tom row, indicating that the Electronic Load is 

in the C.R mode. 

• The top row indicates the current,voltage and 
power currently fed to the Electronic Load. (The 
power is as calculated by voltage X current.) 



9 . 


8 5 A 


4 . 9 5V 


4 8 . 8 W 


CR 


RSET 


. 5 0 2 2 n 


H 



0 . 0 0 A 


5.00V 


0 . ow 


-- RSET 


. 5 2 6 0 n 


H -- 



© Finely adjust the R SET value by turning the JOG 



O.OOA 


5 . 0 0 V 


O.OW 


-- RSET 


. 5 0 2 2 n 


H -- 



{NOTE) 



• The causes of voltage reductionfrom 5.00 V to 4.95 V is the output voltage change of the 
regulated DC power supply and the voltage drop in the load wiring. (The voltage drop 
in the load wiring can be compensated for by remote sensing as described in Section 
2,4.3.) 



® Press the [LOAD] key again to return to the load -off state. 

• The Electronic Load becomes the load-off state, 
the display returns to the preceding state, and the 
LED above the [LOAD] key illuminates. 



Now, let us proceed to the procedure of changing the ranges. 



O.OOA 5.00V O.OW 

RSET .5022H H -- 



® Press the [LOAD] key to set the Electronic Load to the load-on state and change the R SET value 
with the JOG/SHUTTLE dials. 

• As you turn the JOG/SHUTTLE dials when in 
the load-on state, the R SET value changes and 
the current drawn by the Electronic Load 
changes. In this example, the I SET value indi- 
cated on the bottom row has changed to 0.3342 
Hand at the same time the readback current 
shown on the top row also has changed to 14.75 
A. Thus, the values can be changed real-time. 



1 4 


7 5 A 


4.93V 


7 2 . 7 W 


CR 


RSET 


. 3 3 4 2 a 


H -- 
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® Press ihe [SHIFT] + [P SET] (RANGE) keys and change the ranges. 

• [H] on the bottom row changes to [L], indicat- 
ing that the ranges have been changed from High 
to Low. At the sametime, Hie R SET value is 
limited at the minimum value (0.9524 H in this 
example) of the L range and the current falls. 

• When in this state, the the resistance will not 
become small than this and the current will not 
increase even if you turn the JOG/SHUTTLE 
dial clockwise. 




(8) To return to the High range, press the [SHIFT] [PSET] (RANGE) keys again. 

• [L] on the bottom row changes to [H], indicat- 
ing that the ranges have been changed from Low 
to High. 

• The R SET value remains at the minimum value 
of the Low range (0.9534 H inthis example). 

• When in this state, the current can be increase by 
turning the JOG/SHUTTLE dial clockwise. 

• When the inductance of the load wiring or that of the equipment to be tested is 
very large, turn off the load after fully reducing the current. (The load-on! off 
speed of the Electronic Load is approximately 400 jis.) 
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3.5.3 C.V Mode of Operation 

■ Preliminary Procedure 

• With the [P set] key, set the P SET value of the Electronic Load at a value (100 W in the below 
example) greater than the maximum power of the equipment to be tested. Also, set so that the Elec- 
tronic Load does not draw abnormally large power from the equipment to be test. 

• With the 1 1 set] key or [R SET] key, set a current which is allowable to be fed from the equip- 
ment to be tested (23 A in the below example). 



(NOTE) 



• This mode can be effectively used to evaluate the constant current performance of the 
equipment to be tested. 



S Example: Setting the V SET value and svi^itching to load-on 

Assume that the following items are to be done when in the conditions as shown in Figure 3.5-6. 

(1) To enable the C.V mode and set the V SET value at 4.8 V, and 

(2) To switch to the load-on state. 




Figure 3.5-7 

(D Press the [SHIFT] + [V SET] (CV ON) keys to enable the C.V mode. 

At the right hand end of the bottom row, indicat- 
ing thatthe C.V mode is enabled. 



• At the right hand end, message [V SET] appears 
indicating that you can set a V SET value. 

• Data [O.OOV] on the bottom row is the currently 
existing V SET value. 

Now let us set a V SET value and switch to the load-on state. 

(3) With the JOG/SHUTTLE dials, set the V SET value at a voltage lower than the output voltage of the 
regulated DC power supply (5.00 V in this example). 

• In this example, we have set the voltage at 4.80 
V. 



0 . 0 0 A 


5.00V 


0 . OW 


VSET 


4.80V 


H C V 
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© Press the [LOAD] key to switch the Electronic Load to the load-on state. 



2 0 . 


0 0 A 


4 , 


8 0V 


9 6 


. OW 


C V 


VSET 


4 


.80V 


H 


C V 



• The green LED above the [LOAD] key illumi- 
nates to indicate the Electronic Load is in the 
load-on state. 

• Message [CV] appears at the left end on the bot- 
tom row, indicating that the Electronic Load is 
operating in the C.Vmode. 

• The top row indicates the current, voltage and 
power currently fed tothe Electronic Load. (The 
power is as calculated by voltage X current.) 

• Readback data [20.00A] appears at the left hand 
end on the top row, indicating that the rated cur- 
rent is drawn from the regulated DC power sup- 
ply- 



(N^ 



Note that the Electronic Load will not operate in the C.V mode if the I SET value is 
smaller than the constant current setting of the regulated DC power supply. 

When changing from the C.C or C.R mode to the C.V mode, the voltage may overshoot or 
undershoot depending on the response speed and the capacitance of the output capacitor 
of the Electronic Load. 

To prevent overshoot and undershoot, set the V SET value in beforehand at a higher 
value so that the mode will not change into C.V and, after switching the Electronic Load 
to the the load-on state, lower the V SET value to enable the C.V mode. 

Another method of preventing overshoot and undershoot is to gradually change the set 
value to the required target value. 
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3.5.4 C.P Mode of Operation 

■ Preliminary Procedure 

• With the [l set] key or [R SET] key, set a current which is allowable to, be fed from the equip- 
ment to be tested (20 A in the below example). 

• Be certain that [-] is indicated at lower left on the display. 

If [CV] is indicated there, pressing the [SHIFT] + [V SET] (CV ON) keys so that [CV] goes out 
and ,[-] appears. 

M Example: Setting the P SET value and switching to load-on 

Assume that the following items are to be done when in the conditions as shown in Figure 3.5-8. 

(1) To enable the C.P mode and set the P SET value at 80 W, and 

(2) To switch to the load-on state. 




Figure 3.5-8 



® Press the [P SET] key to enable the C.V mode. 



0 . 0 0 A 


5.00V 


0 . OW 


-- PSET 


1 5 7 . 5W 


— 



* On the bottoiii row, message [P SET] appears 
indicating that the CP mode is enabled. 



(D With the JOG/SHUTTLE dials, set the P SET value. 



0 . 0 0 A 


5.00V 


0 . OW 


-- PSET 


8 0 . OW 


— 



• In this example, we have set the power at 80.0W. 



d) Press the [LOAD] key to switch the Electronic Load to the load-on state. 

• The green LED above the [LOAD] key illumi- 
nates to indicate that the Electronic Load is in 
the load-on state. 

• Message [CP] appears at the left endon the bot- 
tom row, indicating that the' Electronic Load is 
operating in the C.P mode. 

• The top row indicates the currcnt,voitage and 
power currently fed to the Electronic Load. (The 
power is as calculated by voltage X current.) 



16.20A 4.95V 80. 2W 

CP P S ET 8 0 . OW 



(N^ 



• The causes of voltage reduction from 5.00 V to 4.95 V are the output voltage change of 
the regulated DC power supply and the voltage drop in the load, wiring. (The voltage 
drop in the load wiring can be compensated for by remote sensing as described in Sec- 
tion 2.4.3.) 

• The current may overshoot if the Electronic Load is abruptly changed to the C.P mode 
by load-on or other event. 
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3.5.5 Memory Function 

The Electronic Load has three memory units, namely, memory A, memory B, and memory C. You can 
save data to and recall it from the memory units as shown in Table 3.5-1. 



Table 3.5-1 





Memory A 


Memory B 


Memory C 


C.C mode 


•I SET value 

• Range 

• Switching execution time 


Same as left 


Same as left 


C.R mode 


• R SET value 

• Range 

• Switching execution time 


Same as left 


Same as left 


C.V mode 


•V SET value 


Same as lef 


Same as left 


C.P mode 


• P SET value 


Same as left 


Same as left 



For details of the "switching execution time," refer to Section 3.5.6 "Switching Function." 
[1] Saving data onto memory A, B, or C 



This section describes the methods to save setting data onto memory A, B, or C. There are two 
methods-one is to use the [MEM] key and the other is to use the [SHIFT] + [MEM] (DMEM) keys. 
Use an appropriate one of the methods by referring to the description given below. 

0 Example: Data save by [MEM] key 

This method is to save directly, the setting value and range eurrently indicated on the display. (To save the 
switching execution time, you should use the [SHIFT] -i-. [MEM] (DMEM) keys.) 

® In the load-on state, press the [l SET] , [R SET] , [P SET] or [V SET] key depending on the 
mode for which the setting data isto be saved'. 

• For this example, press the [l SET] key to se- 
lect the C.C mode for which the setting data is to 
be saved. Message [I SET] will appear on the 
bottom row. 

If you want to save data for the C.R, C.P or C.V 
mode, press the [R SET] , [P SET] or [V 
set] key, respectively. 

d) Adjust the setting data as you may require with the JOG/SHUTTLE dials. 

• In this example, the current is set at 10.00 A. [H] 
denotes the High range. 



1 0 . 


0 0 A 


1 2 . 


0 0 V 1 2 0 . OW 


CC 


I SET 


1 0 . 


0 0 A H 



5 . 


0 0 A 


1 2 . 


0 0 V 


6 0 . 0 W 


CC 


I SET 


5 . 


0 0 A 


H -- 
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(3) Press the [MEM] key. 




(5) Press the [MEM] key again or press the [ESC] 



10. 0 0 A 


1 2 . 


0 0 V 1 


2 0 . 0 W 


CC I SET 


1 0 . 


0 0 A 


H 



• Message [MEM <ABC> Save Mode] appears 
on the bottom row, indicating that the save mode 
is enabled. 



• As you press the [a] key, the scting data (cur- 
rent lO.OOA and range H) is saved onto memory 
A. 

• If you press the [B] key now, the same data is 
saved onto memory B and [A] at the right end on 
the bottom row changes to [B]. 

key. 

• The initial display will resume. 

• If you want to set another item of data, repeat an 
identical procedure. 



H Example: Data save by [SHIFT] + [MEM] (DMEM) keys 

This method is to modify directly the contents of the data stored on memory, without changing the data 
indicated on the display. If you use this method, you can change the switching execution time as well as the 
current, resistance, power or voltage data and the range. 



(D In the load-on state, press the [l SET] , [R SET] , [P SET] or [V SET] key depending on the 
mode for which the setting data is to be saved. 



5 . 


0 0 A 


1 2 . 


0 0 V 


6 0 . 0 W 


CC 


I SET 


5 . 


0 0 A 


H 



For this example, press the [l SET] key to se- 
lect tlte C.C mode for which the setting data is to 
be saved. Message [I SET] will appear on the 
bottom row. 

If you want to save data for the C.R, C.P or C. V 
mode, press the [R SET] , [P SET] or [V 
set] key, respectively. 



(D Press the [SHIFT] + [MEM] (DMEM) keys and adjust the setting data as you may require with the 
JOG/SHUTTLE dials. 

• Message [I value <A>] appears indicating de- 
notes memory A. 

• Data [lO.OOA] at the right hand end onthe bot- 
tom row indicates the readback of data of mem- 
ory A. 

• Note that the indication at the left hand end re- 
mains at 5.00A. This means that, while the ex- 
isting setting remains unchanged, the value 
saved on the memory alone has been modified. 

• You can modify the value to be saved on mem- 
ory with the JOG/SHUTTLE dials. 

• As you escape from the save move, the data is 
automatically entered. 



5 . 


0 0 A 


12. 0 0 V 


6 0. 0 W 


CC 


I v a : 


u e<A> 1 0 


. 0 0 A 
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(D Press the lD>] key to select the next item of data. 

• Message [I range <A>] appears indicating that 
the data item has been changed to [range]. 
Memory unit remains unchanged yet at A. 

• Message [High] on the bottom row means that 
the cuirent range of memory A is High. The 
range, can be changed with the JOG dial. 

©Press the [B] key to select memory B. Press the [D>] key to change the data item to "switching 
time." 

• [<A>] on the bottom row has changed to [<B>], 
indicating that memory B has been selected in- 
stead of memory A. 

Also, [I range] has changed to [T time], indicat- 
ing that the data item has been changed to 
"switching time." In this example, [1 ms] ap- 
pears at the righthand end of the bottom row, 
indicatingthat the switching execution time set 
on memory B is 1 ms. 

• You can change the switching execution time 
with the JOG dial. 

© Press the [C] key to select memory C, Press the [<!] key twice to change the data item to "I SET 
value." 

• [<B>] on the bottom row has changed to [<C>], 
indicating that memory C hasbeen selected in- 
stead of memory B. 

• Also, [I time] has been changed to [I value, indi- 
cating that the data item hasbeen changed to "I 
SET value." In this example, [lO.OOA] appears 
at the right hand end of the bottom row, indicat- 
ing that the current value saved on memory C is 
10.00 A. 

• You can change the current value with the JOG/ 
SHUTTOLE dials. 

® To escape from the data save mode, press the [SHIFT] -i- [MEM] (DMEM) keys again or press the 
[ESC] key. 
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[2] Recalling data from memory A, B, or C 

■ Example: Recalling data in the C.C mode 

® In the load-on state, press the [l SET] key to enable the CC mode. 

• For this example, press the [l SET] key to se- 
5.00A 12.00V 60. OW lect the CC mode for which the setting data is to 



CC I SET 5 . 0 0 A H -- 



® Press the [a] key to recall data from memory A. 



1 0 . 


0 0 A 


1 2 


0 0 V 


6 0 . 0 W 


CC 


I S ET 


1 0 


0 0 A 


H 



® Press the [B] key to recall data from memory B. 



2 . 


0 0 A 


12.00V 6 0 . OW 


CC 


I SET 


2.000A L ■ 



be recalled. As you press the key, message [I 
SET] denoting the C.C mode appears on the bot- 
tom row. 

If you want to recall data for the C.R, C.P or C. V 
mode, press the [R SET] , [P SET] or [V 
set] key, respectively. 



• Data [10.00A] is recalled from memory A and 
displayed on the bottom low. The current drawn 
by the Electronic Load has changed from 
[5.00A] to [lO.OOAj. 

As the Electronic Load is directly set by the 
value recalled from the memory, this method is 
called "direct setting" method. 



• Data [2.000A] of memory B is recalled and di- 
rectly set, and it is indicated at the left hand end 
of the top row and at the center of the bottom 
row. 

• Ac tVio romryia otAroH tHiC PY- 

XO OVV/XX^\.^ V/AX J ^ XXX vy*. 

ample is Low, the Electronic Load is set to the 
Low range and [L] appears at the right hand end 
of the bottom row. 






• If you select [Safety] from configuration menu [4: Recall ABC Mem.], the output does 
not change to the new value untilyou acknowledge the value by pressing the [ENTER] 
key. 
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3.5.6 Switching Function 

The Electronic Load has a switching function that, when in the C.C or C.R mode, it can sequentially recall 
data items stored in memory units A, B and C, and sequentially execute them in the order of A, B, C, A, B, 
C.. .for the execution period settings of respective modes. This function is advantageous especially for 
evaluation of response characteristics of regulated DC power supplies and the like. 

9 Preliminary procedure 

• For switching in the C.C mode, set the TrTf time and data values in memory units A, B and C as de- 
scribed in Section 3.5.1 "C.C Mode of Operation." 

• For switching in the C.R mode, set the data values in memory units A, B and C as described in Section 
3.5. 1 "C.C Mode of Operation." 

You can change the rise time and fall time of the current in the C.C mode by using the 
[Tr Tf] key when in the switching operation. 

You can change the current value or resistance value and the execution time by using the 
[shift] + [mem] (DMEM) keys when in the switching operation. 

The switching operation is executed with the High range even when the data saved in 
memory is for the Low range. 

The rise time and fall time of the switching current in the C.R mode are approximately 
200 IIS (assuming that the input voltage is constant). 

8 Example: Description of switching operation (in C.C mode for example) 

Assume that data stored on memory units A, B and C are as shown in Table 3.5-2. The switching actions in 
this case will be as shown in Figure 3.5-9. 



{^note') 



Table 3.5-2 





Memory A 


Memory B 


Memory C 


I SET value 


10 A 


5 A 


2 A 


Execution time 


5 ms 


10 ms 


20 ms 


Range 

i 


High 


High 


High 




[NOTE) 



• If you need a trigger signal delivered in synchronization with the switching timing, press 
the [shift] + [R set] (CONFIG) keys to display the configuration menu and se- 
lect [ ON] of menu [8: SVK Trig Out]. If you do this, a trigger pulse signal ( in synchroni- 
zation with the switching points shown in Figure 3. 5 -9, for example) will be delivered. A 
trigger output terminal for this purpose is provided on the front sub-panel. The trigger 
output signal is delivered also to the trigger output terminal of the external control con- 
nector on the rear panel. 
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■ Example: Procedure for switching operation (in C.C mode for example) 

(D Press the [l SET] or [R SET] key to enable the switching mode of operation. 

• For this example, press the [l SET] key to se- 
lect the C.C mode of switching operation. Mes- 
sage [I SET] will appear on the bottom row. 

If you want to select the C.R mode of switching 
operation, press the [R SET] key. 

( NOTE^ * you select the C.C mode of switching operation, the I SET values saved on memory 
units A, B and C are recalled. Ifyou select the C.R m.ode.of switching operation, the R 
SET values saved on memory units A, B and C are recalled. (Refer to Section 3.5.5 
"Memory Function.") 

(D Press the [SW] key to enable the switching mode. 

• The green LED above the [SW] key illumi- 
nates to indicate that the switching operation is 
enabled. 

• The messages on the bottom row indicates that 
the data recalled from memory C is [2.00A] for 
the current and [20ms] for the switching time. 
The messages by the data values recalled se- 
quentially from memory units A, B and C. 

• The top row indicates the current, voltage and 
current fed now to the Electronic Load. (The 
power is as calculated by voltage X current.) At 
this stage of operation, as the Electronic Load is 
not driven .into the load-on state although the 
switching action alone has started, the power is 
0 - 



• The green LED above the [LOAD] key illumi- 
nates to indicate that the Electronic Load has 
been driven into the load-on state. The top row 
indicates the current, voltage and current fed 
now to the Electronic Load. 

• Message [CC] appears at the left hand end of the 
bottom row indicating that the Electronic Load 
is operating in the C.C mode. 

• The memory name, value setting and execution 
time recalled and indicated on the bottom row 
change as memory units A, B and C arc switched 
sequentially. 



d) Press the [LOAD] key for load-on. 



2 . 


0 0 A 


1 1 . 


9 5 V 


2 3 . 9W 


CC 


1 <C> 


2 . 


0 0 A 


2 0ms 
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3.5.7 Keylock Function 

To lock the keys, press the [SHIFT] + [STOP] (KEYLOCK) keys. As you do this, the keys and dials 
on the front panel and sub-panel are disabled, thereby guarding the current settings against unnecessary 
alterations. (Even when in this state, the [SHIFT] + [STOP] (KEYLOCK) keys alone remain enabled.) 



[NOTE) 



• The keylock function allows you to selectively lock the keys as follows (refer to Section 
3JS "Configuration’"), 

• To disable the [SW] key, press the [SHIFT] -H [R SET] (CONFIG) keys and then 
select the [Lock] of [6: SW Key] of the menu, 

• To disable the [SHIFT] + [SW] (SHORT) keys, press the [SHIFT] + [R SET] 
(CONFIG) keys and then select the [Lock] of [7: SHORT Key] of the menu. 

• To disable the [a] , [B] and [C] keys!, press the press the [SHIFT] + [R 
set] ( CONFIG) keys and then select the [Lock] of [5: ABC Key] of the menu. 



■ Example: To lock/unlock the keys 

©Press the [SHIFT] -f- [STOP] (KEYLOCK) keys to lock the keys. 

• Message [« Keys Locked »] will appear on 
the bottom row, indicating that the keys are 
locked. 



@ Press the [SHIFT] + [STOP] (KEYLOCK) keys again to unlock the the keys. 

• The keys are unlocked and the original display 
resumes. 



Each time as you press the [SHIFT] + [STOP] (KEYLOCK) keys, the keys are locked or unlocked as 
above. 



2.00A 12.00V O.OW 

I SET 9 . 4 0 A H -- 



0 . 0 0 A 12.00V • O.OW 
<< Keys Locked >> 



(NOTE) 



You cannot unlock the keys by pressing the [ESC] key. 



r 
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3.5.8 Setup Resume Function and Backed-up Memory 

The Electronic Load has a function to store automatically the setup (a group of settings of operation para- 
meters) at the power-off event and to resume automatically the setup at the next power-on event. 

The Electronic Load has a memoiy backed-up by a battery, which can store up to four setups. The battery 
is charged continuously during the period the Electronic Load is in the power-on state. In the power-off 
state, the memory can hold the stored data for approximately 30 days. 

To store more setups, a memory card is available (optional). The number of setups you can store no the 
memory card differs depending on the formatting of .the memory card-the maximum number is 50. The 
memory card can be formatted by [15: Format MC] of the configuration menu. 



Table 3.5-3 Setup data items 




[Menu for Store/Recall, of Setups] 

Setup Store/Rccall Functions 

1 : [Initialize Setup] ; To initialize the values of the setup data items. 

2: [Store [ALL]] ; To store tJic [ALL] items of Table 3.5-3 

onto the backed-up memory or onto the optional memory card. 

3; [Recall [ALL]] ; To recall the [ALL] items of Table 3.5-3 

from the backed-up memory or from Uic optional memory card. 

4: [Store [SET]] ; To store iJtc [SET] items of Table 3.5-3 

onto the backed-up memory or onto the optional memory card. 

5: [Recall [SET]] t To recall the [SET] items of Table 3.5-3 

from the backed-up memory or from the optional memory card. 

6: [Store [MEN]] ; To store the [MEM] items of Table 3.5-3 

onto the backed-up memory or onto the optional memory card. 

7: [Recall [MEM]] ; To recall the [MEM] items of Table 3.5-3 

from the backed-up mcmoiy or from the optional memory card. 

NOTE^ • If you select [I: Initialize Setup] from the menu, the procedure automatically escapes 
from the menu mode. To escape from [2:J through [7:] of the menu, press the [ESC] 
key. 




0 
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Table 3.5-4 



<InitiaI values of setup> 


Items selected from configuration menu 


As initialized 


Load ori/off 


Off 


I SET value 


0 A 


R SET value 


Maximum 


V SET value 


0 V 


P SET value 


Maximum 


C.C/C-R range 


High 


TrTftime 


50 ps 


Soft start time 


0.1ms 


CV ON 


OFF 


Items saved on memory A/B/C 


As above for each mode 



(NOTE) 



• The factory-defaults for the setup are as shown in Table 3.5-4. 
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■ Example: To recall/store a setup 
©Press the [SHIFT] + [SF;TUP] (SETUP) keys. 
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• The setup initialize menu appears, 

• As you press the [ENTER] key, the setup is 
initialized and then the original display resumes. 

(D Press the [SHIFT] + [SETUP] (SETUP) keys again and then press the [D>] key. 

• The menu item for storing the [ALL] items of 
Table 3.5-3 onto the backed-up memory or onto 

, the optional memory card appears. 

• The number on the bottom row denotes the 
memory location number. Numbers 1 through 4 

a r/> ■Trir rmcvmriFnr* 

bers 5 and up are for storing on the memory card. 

® Select a setup number with the JOG dial and press the [ENTER] key. 

• Message [17 (MC) storing the [ALL (MC)] on 
the bottom row means that the setup number is 
17 and the setup data is to be stored at location 
17 of the memory card. 

• As you press the [ENTER] key, message 
[Completed] will appear about one second to in- 
dicate that the storing action (access to memory) 
by the machine is in progress. 



>2:Store [ALL] 
17 ( MC ) 



>2 : S t 0 r e [ALL] 
1 



>lllnitiaiize Setup 
Push [ENTER] 



[Caution^ 



• Never pull out or insert the memory card when the machine is in progress for 
access to memory. If you do this, data stored on the memory card may he de- 
stroyed. 



® Press the [D>] key again to advance to the next menu item. 

• If you want to return to the preceding menu item, 
press the [<]] key. 

• This menu item is to recall the [ALL] items from 
the backed-up memoiy or memory card and to 
set it, 

• In this example the bottom row indicates [1] 
denoting that the setup data of No. 1 is to be re- 
called from the backed -up memory. 



, > 3 : R e c a 1 1 


■ [ALL] 


1 





(D Press the [ENTER] key to execute the menu item. 

• Message [Completed] appears on the bottom 
row for about one second, indicating tliat the 
setup data of No. 1 is recalled from the backed- 
up memory. 



Completed 



® To escape from the setup menu, press the [SHIFT] + [SETUP] keys or the [ESC] key. 



0 . 0 0 A 


5.00V 


0 . OW 


-- RSET 


5 0 0 0. 


n H 



• The setup menu mode terminates and -the origi- 
nal menu resumes. 
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3.5.9 Configuration 

As you press the [SHIFT] + [RSET] (CONFIG) keys, the configuration menu will appear. The menu 
allows you to select the items as shown below. As you press tiie [D>] key, selection advances to the 
subsequent item; as you press the [<]] key, selection return to the preceding item. 

The menu structure is hierarchical. To advance to a lower level menu, press the [ENTER] key; to return 
to an upper level menu, press the [ESC] key. 

To escape from the configuration menu mode and return to the original display, press the [SHIFT] + [R 
set] (CONFIG) keys again or the [ESC] key. 

You can select settings of menu items with the the JOG dial. Of menu items [10:] through [13:], you can 
adjust the settings with the SHUTTLE dial also. 

Structure and functions of configuration menu 

Configuraiion 

1: [Power-on Load] ; To select eiOier the load-on or the load-offstaie for the Electronic Load when power-on. 

[OFF] ; Selects the load-on state. (Default) 

' [ON] ; Selects the load -off state. 



2; [Power-on Keylock] ; To select either tlte locked state or theunlocked state of keys when power-on. 

[OFF] ; Selects the locked state. (Default) 

ON] ; Selects the unlocked state. 



3: [Preset] 



[OFF] 

ON] 



; To select either pressing of thelENTER] key is needed or not needed 
to enter thcvalue to be preset. 

; Not needed (automatically entered). (Default) 

; Needed. 



4: [Recall ABC Mem.] ; To select either pressing of thelENTER] key is needed or not needed 
to enter thedaia recalled from memory A/B/C. 

[Direct] ; Not needed (automatically entered). (Default) 

[[Safety] ; Needed. 



•5: [ABC Key] 



; To select either disable or enable the keys for memory A/B/C. 



[Lock] 

[Unlock] 



; Disable. 

; Enable. (Default) 



6: [SW Key] 



; To select citlicr disable or enable ihcISW] key. 



[Lock] ; Disable. 

[Unlock] ; Enable, (Default) 
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7: [SHORT Key] 

[Lock] 

[Unlock] 



; To select either disable or enable the [SHORT] key. 
; Disable. 

; Enable. (Default) 



8: [SW Trig Out] ; To select either the trigger output signalin synchronization with llte switching 





timingis to be delivered or not. 


[OFF] 


; Not delivered. (Default) 


[ON] 


; Delivered. 


9; [Interface] 


; To select interface environments. 


1: [GPIB Address] 


; To set GPIB address. (Default: Address 1) 


2: [Power-on SRQ] 


] To enable or disable SRQ when power on. 



I [Enable] 

^ [Disable] (Default) 

3; [MCB Address] ;To setMCB address. (Default: Address 1) 



4 : [RS-232C Speed] ; To select a baud rate. 

[9600 bps] (Default) 

[4800 bps] 

— [2400 bps] 

[1200 bps] 



5: [RS-232C Data bits] ; To select a data bit size. 

[8 bits] (Default) 

[7 bits] 



6: [RS-232C Stop bits] ; To select a stop bit size. 

[Ibit] 

[1.5 bits] 

[2 bits] (Default) 



' 7; [RS-232C Parity] ; To select a parity bit type. 

[None] (Default) 

[Odd] 

[Even] 



10: [Resolution (I)] 
11; [Resolution (1/R)] 

12: [Resolution (V)] 

13: [Resolution (P)] 

14; [Parallel Ope.] 



; To define the current resolution (increment 
or decrement per click of JOG dial).(Dcfault; 0.010 A) 

: To define the conductance rcsolution( increment or decrement 
per click ofJOG dial). (Default: 0.010 Siemens) 

: To define the voltage resolution (increment 
or decrement per click of JOG dial).(Dcfault: 0.010 V) 

; To define the power resolution (increment 
or dccrcntont per click of JOG dial), (Default: 0.100 W) 

; To define the number of Electronic Loads to be operated in parallel. (Default: 1) 



15: [Format MC] 



' 1 : Numlxr of setups 

I [x (SEQ y)] x: 

16: [Calibration] 



Tlic number of setups to be assigned toUie memory card. 
The number of sequences to be assignedto the memory card. 



(NOTE) 



• Ai you press the [ENTER] key, the Electronic Load executes the format and, if the 
result is normal, displays message [Normal]; if the result is abnormal, it displays an 
error message and sounds a buzzer. 
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3.5.10 Alarm Function 

[1] Alarm actions and messages 

The Electronic Load provides alarm actions (protective actions) and displays alarm messages (on the bot- 
tom row of the display) as shown in Table 3.5-5. 



Table 3.5-5 



Type 


Cause 


Action 


Message 


Reverse voltage 


The voltage applied to the input 
terminal is in the reverse polar- 
ity. 


Sounds the buzzer. 


*ALARM* RE- 
VERSE 


Over-voltage 


The voltage applied to the input 
terminal is higher than 125 V 
DC. 


Turns into the load-off state, and 
sounds the buzzer. 

The alarm output terminal becomes 
the Low level. 


’''ALARM* 

OVER-V 


Overheat 


The internal power unit tem- 
perature has becomes higher 
than approximately 100 ‘C. 


Turns into the load-off state, and 
sounds the buzzer. 

The alarm output terminal becomes 
the Low level. 


♦ALARM* OHP 


Fuse blown out 


The internal power unit fuse has 
blown out. 


Turns into the load-off state and 
sounds the buzzer. 

The alarm output terminal becomes 
the Low level. 


♦ALARM* FBI 
♦ALARM* FB2 
♦ALARM* FB3 
(One of the above 
is displayed.) 


Over-current 


The current fed to current the 
Load is higher than 
approximately 105% of the 
rated current. 


Limits the current within the rated 
current and sounds the buzzer. 


♦ALARM* OCR 


Alarm detected 


An external alarm signal is 
applied via the external control 
connector, terminal becomes 


Turns into the load-off state. 

The alarm output terminal becomes 
the Low level. 


♦ALARM* EXT 



{NOTE) 



* The alarm output terminal Is at the external controlconnector (J2) on the rear panel. 

• If there are two or more alarms, the one which hasbeen detected latest appears on the 
display. 
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[2] To reset from alarm 

To reset from an alarm status, press the [SHIFT] + [ESC] (ERR RESET) key. If the cause of the alarm 
still exist, however, the alarmwill resume. 



(N^ 



■ The overcurrent alarm will automatically reset when the cause of the alarm is removed. 

• When rhessage [ ^ ALARM * EXT] has appeared indicating that an external alarm is 
applied, remove the alarm status of the external device which is sending the alarm signal 
via the external control connector (JJ) and then reset the Electronic Load from the 
alarm status. 

• The alarm output terminal is at the external controlconnector (J2) on the rear panel. 
The alarm signal delivered through this terminal is as shown in Figure 3.5-10. 




Alarm status...^ 


On 


'Off 


Alarm signal 
level 


Low 


High 



Figure 3.5-10 



3.5.11 Short Function 



If you press the [SHIFT] + [SW] (SHORT) keys, the Electronic Loadis automatically set to the maxi- 
mum current (if it is in the C.C mode) or to the minimum resistance (if it is in the C.R mode). When in this 
state, if the DC input terminal voltage becomes lower than 1.5 V, the Short signal output terminals of the 
external control connector (J2) on the, rear panel will deliver a "make" contact signal. You may use this 
contact signal to drive a larger relay to short the DC input terminals as shown in Figure 3.5-1 1. 

The operating input range of the Electronic Load is 1.5 V or higher. You may use the Short function, for 
example, to test the droop characteristics of a regulated DC power supply at a range lower Lhan 1.5 V. 
Equipment to be tested PLZ-3W Series (regulated DC power supply) Electronic Load 



Equipcmcni lo be tested 
(regulated DC power supply) 



PLZ-3W Scries Electronic Lodd 




( Caution ) 



• To drive the external larger relay, be sure to use a buffer. 

• The ratings of the contact signal delivered between terminals ® and ® of connector J2 
are as follows: 



Maximum on/off current : 500mA 

Voltage rating : 60V DC 
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H Example: To use the Short function 

This example explains how to use the Short function (except the use of the Short output signal) assuming 
the following conditions: 

(1) To set the I SET value at 5 A, 

(2) To drive the Electronic Load into the load-on state and feed to it 5 V, 5 A, and 

(3) To drive it into the Short state. 




Figure 3.5-12 



® When in the load-on state, press the [SHIFT] + 



3 0 . 


, 0 0 A 


1.20V 3 6 . OW 


cc 


<< 


SHORT >> 




[SW] (SHORT) keys to enable the Short mode. 

• Message [«SHORT»] appears on the bottom 
C.C « SHORT »row, indicating the the Short 
mode is enabled. 

• Data [30.00A] at the left hand end on the top row 
indicates that the current limit of the regulated 
DC power supply is at point ”A" (30.00 A) on 
the droop curve shown in Figure 3.5-13. Data 
[L20V] also indicates a value under the similar 
conditions. In this case the I SET value is at 
30.00 A. 



Figure 3.5-13 



(D Press the [SHIFT] + [SW] (SHORT) keys again to escape from the Short mode. 

• The original display resumes indicating the es- 
cape from the Short mode. 

• Each time as you press the [SHIFT] + 
[SW] (SHORT) keys, the Electronic Load is 

driven into or released from the Short state. 



5 . 


0 0 A 


5 


0 0 V 


2 5 . OW 


CC 


I SET 


5 


0 0 A 


H 
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3.6 Sequence Operation 

The sequence mode of operation is such that the Electronic Load automatically renders a programmed 
sequence of loading effects with programmed parameters of the I SET, R SET, V SET, P SET values, etc. 
By using the sequence mode of operation, you can let the Electronic Load draw a current in waveforms as 
you may require. 

You can save your sequence control programs in the form of "sequence files" onto a memory card (op- 
tional) and recall them as you require them. 

( NOTE ) ’ sequence mode of operation, you can program only the values of the same type 

(for example, the I SET values alone when in the C.C mode). 



Examples of sequence operation 




Figure 3.6-1 Figure 3.6-2 
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3.6.1 Description of Sequence Operation 

[1] Types of sequence operation 



B General description 

The types of sequence operation are classified by the execution speeds and modes as shown in Figure 3.6- 

3. 



Sequence operation 



Normal speed sequence 



Fast speed sequence 



C.C sequence (N1 mode) 
C.R sequence (NR mode) 
C.V sequence (NV mode) 
C.P sequence (NP mode) 

C.C sequence (FI mode) 
C.R sequence (FR mode) 



Figure 3.6-3 



Individual modes are as described below. 



NI mode : 
NR mode : 
NV mode ; 
NP mode : 
FI mode : 
FR mode : 



For sequence operation of I SET values primarily, at the Normal sequence speed. 
For sequence operation of R SET values primarily, at the Normal sequence speed. 
For sequence operation of V SET values primarily, at the Normal sequence speed. 
For sequence operation of P SET values primarily, at the Normal sequence speed. 
For sequence operation of I SET values primarily, at the Fast sequence speed. 

For sequence operation of R SET values primarily, at the Fast sequence speed. 
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■ Comparison between Normal speed sequence and Fast speed sequence 

The features of the Normal speed mode and Fast speed mode of sequence operation are compared in Table 
3.6-1. The major differences between them are in operation speed, items to be set, the maximum number of 
steps, availability of pause function, and availability of function to reset from pause by a trigger signal. 

Table 3.6-1 

Normal speed mode Fast speed mode 

Items that can be set I SET value (NI mode) I SET value (FI mode) 

for steps R SET value (NR mode) R SET value (FR mode) 

V SET value (NV mode) 

P SET value (NP mode) 

Trigger output Trigger output 

Load ON/OFF 

SHORT function 

Step transition or ramp transition 

Pause function 

Execution time of steps Execution time can be set for each step 

(range is fixed for each sequence operation) 

1. Millisecond range (1 - 9999 ms), ■ 0.1 ms - 100 ms 

2. Second range (1 - 999.9 ms) 

3. Minute range (Is - 999 m 59 s) 

4. Hour range (1 , - 999 h 59 m) 



Reset from pause by 
trigger input 


Available 


Unavailable 


Maximum number of 
steps 


256 (*1) 


1024 (* 1) 


KTomKf^r nf lArtnc ( 

* ' “ .... V. ■ 


1-9998, and infinitive 


1-9998, and infinitive 


(by specifying 9999) 


(by specifying 9999) 


Number of programs 


16 


16 


Number of sequences 


8 


8 



*1: The sum of the steps of all programs. For example, in the normal speed mode, if one program 
occupies 255 steps, only one step for only one other program is left. 

♦2: The number of repetitions of the program. 




• When in the NI or FI mode, if the programmed execution time is shorter than the Tr Tf 
time setting, the actual currentmay not reach the programmed value. 
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[2] Steps, programs, and Sequences 

The relationships among steps, programs and sequences are as shown in Figure 3.6-3. 



Step 

Step 

Step 

Step 

Step 

Step 

Step 

Step 

Step 

Step 




Figure 3.6-3 



■ Steps 

The steps define the setting items indicated in Table 3.6-1. The steps are the most basic parameters of 
sequence operation, 

9 Programs 

Each program consists of steps. Up to 256 steps (1024 steps when in FI or FR mode) can be assigned to up 
to 16 programs. The programs are the basic patterns for sequence operation. Even a single program can be 
executed. 

9 Sequences 

The sequences define what programs should be executed in what manner. 

A sequence can specify to execute one of up to 16 programs, by specifying the following: 



© Program number 

® Number of loops The number of repetitions of the specified program. 

© Step execution time Time span to execute the step. 

® Chain sequence To specify the next sequence which, should follow this sequence. 

® End program To define the end of the sequence. 
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[3] Sequence Files 

The structure of the sequence files are as shown in Figure 3.6-4. Up to four sequence files can be stored on 
one sheet of memory card. 




Figure 3.6-4 




• You can specify either the Normal speed sequence or the Fast speed sequence in the unit 
of sequence file. You can do this when creating a new sequence by executing menu [3: 
New Sequence] which is a lower level menu of menu [2: Edit], 
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[4] Description of Sequence Operation Execution 

For sequence operation, specify the below-mentioned items in addition to the operation parameters (I SET 
value, etc.) for each step (refer to Table 3.6-1). 

(1) Output transition (step transition or ramp transition) 

(2) Trigger output 

(3) Pause, and release from pause by trigger input 

(4) Load-on or load-off 

(5) SHORT function 

Execution of sequence operation related to the above items (1), (2) and (3) are explained below. 

■ Output transition 

Step transition: The step transition is that the output changes with a steep angle, as shown in Figure 3.6-5 
for example. 

(Example) Step transition:' 

Is. lOA 

lOA 1 



Figure 3.6-5 



Ramp transition: The ramp transition is that the output changes with a slant angle, as shown in Figure 3.6- 
6 for example. 

(Example): Ramp transition: 

Is, lOA 




Figure 3.6-6 



B Trigger output 

This parameter is for delivering a trigger pulse output via the TRIG OUT terminal on the front sub-panel, 
each pulse representing an event of program step change. 



Stepn 



Step n-i-1 
trigger 



TRIG OUT 



n 



Figure 3.6-7 
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■ Pause, and reset from pause by trigger input (for NI, NR, NV and NP modes only) 

You can pause the sequence operation by pressing the [PAUSE] key. 

The sequence operation resumes as you press the [PAUSE] key again or as a trigger input is applied via 
the TRIG IN terminal of the external control connector. 

• Pause by pressing the [PAUSE] key, and reset from pause by trigger input 



Pause stale 




fPAUSE] key TRIG IN or 
[PAUSE] key 

Figure 3.6-8 

• Pause by programming, and reset from pause by trigger input signal 



Pause state 



Programmed 

PAUSE 



TRIG IN or 
[PAUSE] key 



Figure 3.6-9 



(NOTE) 



* For the electrical specifications of the TRIG IN terminal, refer to Section 7. 1 “Electrical 
Specifications.” 
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■ Example of sequence operation (Normal speed mode) 

An example of sequence operation is introduced below to show the functions of steps, programs, and 
sequences. In this example, as sequence 1 is executed, the Electronic Load performs the sequence opera- 
tion of a configuration as shown in Table 3.6-10. 

Sequence 1: Execute program 1 once, and chain it to sequence 2. 

Sequence 2: Execute program 2 twice, and chain it to sequence 3. 

Sequence 3: Execute program 3 once, and terminate the operation at the first step of program 1 6 (end 

program). 





Figure 3.6-10 



NOTE^ * sequences and programs in any order. 

• You cannot chain a program to another sequence which is stored in another file. 

• The purpose of the end program is to specify the state to be assumed when the program 
is over. Of the end program, its first step alone is executed. Therefore, its pause data 
and time data are meaningless. 

• Before entering the end program, a certain time interval(several milliseconds to several 
tens milliseconds) isnecessary. 

• When chain operation is specified, the end program is not executed and the operation 
advances to the sequence numberof the destination of chain operation. 

• If you hardware-stop the sequence operation by pressing the [STOP] key or by other 
means, the first step of the end program of the currently-executed sequence is executed. 
If no end program is specified (no end program is specified when [E* *] is displayed), 
the operation terminates at the step which has been under execution when the stop 
command is given. 
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3.6.2 Outline of Settings for Sequence Operation 

For sequence operation, you must manage sequence files, create and edit sequence parameters, and then 
execute the sequences. Select the required items following the procedure indicated by menus. 



8S Sequence operation menu configuration and functions 



Initial sequence menu 



1: [File] ; File management menu 



1: [List Files] 

2: [Load File] 

3: [Save File] 

4; [Delete File] 



; To display the sequence file data 

; To load the sequence file data onto the sequence execution memory 
; To save the sequence execution memory data into the sequence file 
; To delete the sequence file 



2: [Edit] ; Edit menu 

1 : [Edit Program] ; To add, modify, or delete programs of sequence execution memory 

2: [Edit Sequence] ; To create or edit sequence parameters of sequence execution memory 

3: [New] ; To initialize sequence execution memory 

3: [Run] menu ; To run the contents of sequence execution memory 



M Conceptual diagram of sequence operation 
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3.6.3 Sequence Operation Procedure 

For sequence operaiion, it is recommend able to prepare coding sheets which contain the operation parame- 
ters, you may require. (For samples of coding sheets, refer to Appendix 2. The examples shown there are 
for the following sequence operation. Iii the following sequence operation, a regulated DC power supply of 
5 V, 20 A is assumed.) 

The subsequent Items [1] and [2] introduce examples of procedures for entering onto sequence execution 
memory the data which has been written on the coding sheets (as shown in Appendix 2) . 

[1] To initialize the sequence execution memory 

For sequence operation, you must initialize the sequence execution memory first of aU. (For the procedure 
of using the files which have already been created, refer to [3] "To save, load, or delete files.") Your can 
create up to eight sequences of the same mode on the sequence execution memory. 

■ Examples of procedures for selecting the sequence operation mode andinitializing the 
sequence execution memory 

This section introduces the procedures for doing the following from the sequence menu. 

(1) To select the edit menu and then to select the sub-menu to initialize the sequence execution 
memory, 

(2) To select the NI mode for sequence operation and select the millisecond range for step execu- 
tion time, and 

(3) To initialize the sequence execution files. 

® Press the [SEQ] key on the front sub-panel to call out the sequence menu. Select [2: Edit] with the 
JOG dial or the [O] or [<]] key. 

• The sequence menu appears. 

• Only on the sequence menu, you can select 
items with the JOG dial. 



(D Press the [ENTER] key. Select [3: New] with the JOG dial or the [[>] or [<]] key. 

• The edit menu appears, 

• The bottom row indicates the sub-menu item 
(for initializing the sequence execution memory 
in this example). 

(D Press the [ENTER] key to select the mode for initializing the sequence execution memory. 

• The message requests you to confirm that you 
want to to initialize the sequence execution 
memory. 



Create New Sequence 
Sure? 



2: Edit Sequence 

>31 New 



> 2 ; E d i 

3 ! Run 
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© Press the [ENTER] key to confirm that you want to initialize the sequence execution memory. 

• The menu to select sequence modes will appear. 

• The top row indicates the sequence mode and 
the bottom row indicates the range (unit of time) 
for step duration. In this example, the mode is 
NR and the range is millisecond. 

• You can select the item (sequence mode NI, NR, 
NV, NP, FI, or FP) indicated at the left of sym- 
bol [->] with the JOG dial. 

• As you select this item, the mode for the se- 
quence operation is automatically set. 

® Select the [NI] mode with the JOG dial. With the JOG dial or the [l>] or [<]] key, move symbol [- 
>] to the position following the. [Unit] on the bottom low, and select [msec] with the JOG dial. 

• The [msec] range is selected for the step execu- 
tion time. 

• The selectable ranges (ranges indicated follow- 
ing the -> symbol) are msec, sec, minutc/second, 
and hour/minute. 

® Press the [ENTER] key to initialize the sequence execution memory (see "Note 1"). 

• As you press the [ENTER] key, the sequence 
execution memory is initialized (see "Note 1"). 

• If you want to abort initializing the sequence 
execution memory, press the [ESC] key. The 
original display will resume. 

• Message [Complete] will appear for aboutone 
second on the display. 



• After the initializing procedure is complete, the 
edit menu will resume. 



• If you initialize the sequence execution memory, the data existing on the memory will he 
lost. If you need the data, save it. For the saving procedure, refer to [3 ] "To save, load, 
or delete files." 




yf At about one second later 
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[2] To create programs and edit sequences 

When you have initialized the sequence execution memory, you are ready to generate programs and edit 
sequences. 

B Example: To create programs 

This section introduces the procedures for the following: 

(1) To create program 1 by specifying one step for the program area and by specifying a transition 
mode, I SET value, execution time and other items as shown in the example introduced in Appen- 
dix 2, and 

(2) To create program 2, program 3, and program 16 in a similar manner as above. 

First of all, specify the area for program 1 . 

(D From the edit menu, select [1 : Edit Program]. Then, press the [ENTER] key. 

• This display allows you to specify a program 
number. 

• [01] of [Program :01] on the top row denotes the 
program number. 

• [000] at the left hand end on the bottom row 
denotes the number of steps of the program. 

• [TOGO] at the right hand end on the bottom row 
denotes the total number of steps of all pro- 
grams. 

(D Specify a program number with the JOG dial and press the [ENTER] key. 

This display appears as no program area has 



A menu of a lower level of the edit menu 
The selectable items are as follows: 

[1: Modify] To modify the parameter of 

each step of program. 

[2: Insert] To insert a program area (a 

step). 

[3: Delete] To delete a program area (a 

step). 

To edit a new program, select [2: Insert] to se- 
cure a program area. 




Program: 


: 0 1 


: N I 


0 0 0 


Step 


[T 0 0 0] 
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@ Select [2: Insert] with the JOG dial or with the [O] or [<t] key and press the [ENTER] key. 

• This display allows you to specify the maximum 
number of steps for program 1. 

• Cursor (1) blinks, indicating the numberof steps. 

(D Specify the number of steps (1 in this example) with the JOG dial and press the [ENTER] key. 

• Message [Completed] appears about one second 
and then this display appears indicating that the 
number of steps for program 1 has been set at 1 . 

• If you want to change the number of steps again, 
repeat the procedure starting by [2: Insert]. 

By the above procedure, the number of steps for program 1 has been set to 1. Now, proceed to set the 
transition mode, I SET value, execution time and other parameters. 

® Select [1: Modify] with the JOG dial or the [[>] or [O] key. 



N 0 0 1 


S 0 . 


0 0 A 


> 1 : 


: Mo d 


i f y 



©Press the [ENTER] key. 

' The program edit display appears. This display 
allows you to specify parameters for the step. 



The parameters which can be edited on this display and the functions of the related keys are explained 
below. 

Format of the program edit display 

— Step number 

— Transition (S: step; R: ramp) 

I — Value setting (for selected mode) 



NOOl S O.OOA 

1 m s □□□□□ T L S P 


! 

1 












1 — 


P: Pause function ON 



' S: Short function ON 

L; Load function ON 

— T: Trigger output function ON 

If the [T], [L], [S] or [P] function is OFF, a dot [ • ] 
appears a: the corresponding position. 

* Annunciation [Tigl. [Load], [Short] or [Pause] when the 

' Execution time cursor is at the [Tj, [L], [S] or [P] position, respectively. 



NOOl S 

.w.Cv 


O.OOA 




1ms 




• L ♦ • 



NOOl 


S O.OOA 


>2 : 


! Insert 



IrisertlOOl 

How many Steps? Ill 



(N^ 



■ When in the Fast speed sequence mode, the trigger selection alone appears on the bot- 
tom row. 
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■ Functions of the related keys 

• You can ascend the step number to a larger number by pressing the [SHIFT] + [D>] (A) keys or 
descend it to a smaller number by pressing the [SHIFT] + [O] (V) keys. 



• You can select the required items for the parameters (transition, value setting for the selected mode, 
execution time, [T], [L], [S] and [P]) with the [D>] and [<] keys, (This does not apply to the step 
number.) The cursor blinks on the item you selected. You may use the JOG dial to specify a value. 

(D Move the cursor to the [1ms] position on the bottom row with the [ V ] key and change it to [50ms] 
with the JOG dial. 

• To change other parameters, use the JOG dial 
and [D>] and [<]] keys. 



By the above procedure, the program area for program has been secured and the parameters have been set 
as per Appendix 2. Now, repeat similar procedures for program 2, program 3, and program 16. 



N 0 0 1 S 


0 . 0 0 A 




5|Jm s 




• L — 



(9) Press the [ESC] key thrice to return to the program number entry display of (D. 

• The program number entry display of (D ap- 
pears. 



Program: 


0 1 


: N I 


0 0 1 


Step 


[T 0 0 1] 



Edit step 01 of program 2 by repeating the procedure of ® through ®. 

• This display is an example of edit for step 01 of 
program 2. 



NOOl R lO.OOA 




10ms 


TL • ' 



© Procc thp rSHTPTl J- rf>1 f /\\ Vpvc 07 nf nrnerr^^m 7 

A. A WWW * J A \ / W W A- WA — - 



N002 S lO.OOA 




2 0ms 


• L • • 



• This display is an example of edit for step 02 of 
program 2. 

{note } * you want to view or modify the 

data of the preceding step, use 
the [SHIFT] + [<]] (V) keys. 



@ Press the [SHIFT] + [[>] (A) keys and edit step 03 of program 2. 

• This display is an example of edit for step 03 of 
program 2. 



©Press the [SHIFT] + [O] (A) keys and edit step 04 of program 2. 

• This display is an example of edit for step 04 of 
program 2. 



N 0 0 4 S 


0 . 0 0 A 




4 0ms 




• L • • 



N003 S 20.00A 




3 0ms 


• L • • 
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® Edit Step 01 of program 3 by executing the procedure of (D and that of ® through ®, 

• This display is an example of edit for step 01 of 
program 3. 

© Press the [SHIFT] + [>] (A) keys and edit step 02 of program 3. 

• This display is an example of edit for step 02 of 
program 3. 

® Press the [SHIFT] + [t>] (A) keys and edit step 03 of program 3. 

• This display is an example of edit for step 3 of 
program 3. 

Edit step 01 of program 16 by executing the procedure of ® andthat of ® through ®. 

• This display is an example of edit for step 01 of 
program 16. 

© Press the [ESC] key. five times to return to the initial menu of sequence operation. 
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■ Example: To check, modify, add or delete step data 

This section introduces the procedures for the following: 

(1) To check the data of program 1, • 

(2) To delete a step, and 

(3) To inset a step. 

First, proceed as follows to check the step data. 

® Select [1: Edit Program] from the edit menu and press the [ENTER] key. 

• You can specify with the JOG dial the program 
number. 

@ Specify a program number ("01" in this example) with the JOG dial and press the [ENTER] key. 

• The display allows you to view the data of the 
program. 

• You can check the data of steps by changing the 
step numbers with the JOG dial or [j>] and 

[<] keys. 

d) press the [ENTER] key. 

• The menu appears. 

• Press the [ENTER] key to select[Modify] to 
modify the data of the step.The modifying pro- 
cedure is the same that of (D and subsequent pro- 
cedure of the preceding programming example. 

® Select [3: Delete] with the JOG dial or [D>] or [<1] key. Pressthe [ENTER] key. 

• The number ([001] in this example) that follows 
[Delete] is the head number of the steps to be 
deleted. You can changethe number with the 

[SHIFT] + [1>] (A)keys or with the 
[SHIFT] + [<] (V)keys. 

• The number indicated by the cursor denotes the 
number of steps to be deleted starting by the 
head number. 
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(D Select 1 with the JOG dial. Press the [ENTER] key. 



Completed 



'Y At about one second later 



N 0 0 1 




>3 : 


Delete 



Next, proceed as follows to delete a step. 

® Select [2: Insert]. Press the [ENTER] key. 

Insert ; 001 

How many Steps? ^ 



• In- this example, step 1 has been deleted. 



• This step allows you to inset a step or 

• The number ([001] in this example) that follows 
[Insert] is the head number of the steps to be in- 
serted. You can change the number with the 

[shift] + [O] (A)keys or with the 
[SHIFT] -h [D>] (V)keys. 

• The number indicated by the cursor denotes the 
number of steps to be inserted starting by the 
head number. 



With the JOG dial, select the number (1 in this example) of steps to be inserted. Press the [ENTER] key. 



Completed 



At about one second later 

• In this example, step 1 has been inserted. 

• The inserted step data is undefined. 

• Return to the edit procedure for step 01 of pro- 
gram 1 and edit it referring to the coding sheet. 



N 0 0 1 


s 


0 . 0 0 A 


>2 : 


I n 


s e r t 
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IB Example: To edit sequences 

This section introduces a procedure to edit the setting data (the program number, the number of loops (the 
number of repetitions of the program), the chain destination sequence number, and the end program num- 
ber) for each of the sequences of sequences numbers 1 through 3, as per data assumed in Appendix 2. 

® Select [2: Edit] on the initial sequence menu and press the [ENTER] key to call out the edit menu. 
Select [2: Edit Sequencejon the edit menu and press the [ENTER] key. 

• The sequence display appears allowing you to 
check the data of the sequence. 

• You can check the data of other sequences (se- 
quence numbers 1 through 8) also, by selecting 
them with the [O] and [<]] keys. 



Sequence I 1 


: N I 


P 0 1 , L 0 0 0 0 , 


C * , E * * 



(D Press the [ENTER] key'. 

• The sequence edit display appears. 

• The cursor blinks on (1). 

• Select an item with the [[>] and [<]] keys, 
and enter a value with the JOG key. 

• To escape from the edit mode, press the 
[esc] key. The sequence display willre- 

sume. 



P oB, L 0 0 0 0 , 
C * , E * * 



The format of the sequence edit display is as follows: 



Program number 

I — The number of loops 



P ol , 


LO 0 0 0 , 


c * , 


E * * j 






* — End program number 
Chain destination sequence number 



(note) 



• The asterisk " of the chain destination sequence number and end program number 
means that the end program is not executed. 



® With the JOG dial or with the [D>] and [<3] keys, edit the program number, the number of loops, the 
chain destination sequence number, and the end program number as shown below as per data assumed 
in Appendix 2. 

• This display is an example of edit for C2, El 6 
sequence 1. 



P 0 1 , L 0 0 0 1 . 

C 2 . E 1 6 



-! 
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© Press the [ESC] key to return to the display of ®. Select the next sequence number with the JOG dial 
and press the [ENTER] key to edit the next sequence. 

• This display is for edit of sequence 2. 

• This sequence is chained, after repeating the 
program 2 twice, to the subsequent sequent se- 
quence (sequence 3). 

• This display is for edit of sequence 3. 

• This sequence is to execute program 1 once and 
then to execute step 1 of the end program (pro- 
gram 16). It is not chained. 

® Press the [ESC] key twice to return to the edit menu. 

• End the sequence edit procedure. 
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[3] To save, load, or delete files 

This section describes the procedure of saving the data of the sequence execution memory onto a memory 
card (optional) and the procedure of loading the saved data onto the sequence execution file. The data is 
saved or loaded in the form of a sequence file. In preparation for this operation, insert a formatted memory 
card into the memory card slot of the Electronic Load. 

M Example: To save a file 

© Select [1 : File] on the initial sequence menu and press the [ENTER] key to call out the file manage- 
m.ent menu. Select [3: Save File] on the file management menu and press the [ENTER] key. 

• Select the file number of the file to be saved, 
with the [[>] and [<!] keys. 

® The bottom row indicates the major data items 
of the file already save. 

• [NT] denotes the sequence mode and the number 
of steps. 



• Message [Completed] appears for about one 
second, indicating that the data of the sequence 
execution memory has been saved onto the 
memory card. 

▼ At about one second later 

• When saving of the data is complete, the original 
display resumes. 

• In this example, the sequence file of step9 has 
been saved onto the memory card. 



Save': 001 
NI Step:0009 



S a v e : 0 0 1 
N I S t e p : 0 0 0 2 



©Press the [ENTER] key. 



Comp 1 e ted 



B Example: To load a file 

® Select [2: Load File] on the file management menu and press the [ENTER] key, 

• Select the file number of the file to be saved 
([001] in this example) with the [D>] 
and [<]] keys. 

• The bottom row indicates the major data items 
of the file already save. 



Load: 001 
N I S t e p : 0 0 0 9 



© Press the [ENTER] key. 

• Message [Completed] appears for about one 
second, indicating that the sequence file has 
been saved onto the execution memory. 



Completed 



At about one second later 

• When the loading is complete, the original dis- 
play resumes. 



L 0 a d : 0 0 1 
NI Step: 0009 
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■ Example: To delete a file 

® Select [4: Delete File] on the file management menu and press the [ENTER] key. 

• Select the file number of the file to be deleted 
([002] in this example) with theJOG dial or 

[[>] and [O] keys. 

• The bottom row indicates the major data items 
of the file already save. 



D e 1 : 0 0 2 
NI Step:0002 



©Press the [ENTER] key. 

• Message [Completed] appears for about one 
Completed second, indicating that the file has 
been deleted. 



Comp 1 e ted 



'Y At about one second later 



Del : 0 0 2 
NI Step -.0000 



• When the deletion is complete, the original dis- 
play resumes. 



(,NOTE) 



The sequence files cannot be stored onto the memory card only. It cannot be stored onto 
other storage. 

If you delete a file or overwrite it with a new item of data, the old item of data is lost and 
cannot beretrieved. It is recommendable to save precious data on a backup memory 
card. 
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[4] To run, end, or pause a sequence or a program 



B Example: To run a program 

This section introduces a procedure to run a specified program once. 



® Select [2: Edit] on the initial sequence menu and press the [ENTER] key to call out the edit menu. 
Select [1: Edit Program] on the edit menu and Press the [ENTER] key. 




• Specify a program number with the JOG or 
[O] and [O] keys. In this example, pro- 
gram number 3 is specified. 



• This display appears when the program 



B Example: To run a sequence 

This section introduces a procedure to execute a specified sequence once. 



® Select [3: Run] on the initial sequence menu and press the [ENTER] key. 



Sequence I 1 


: N I 


P 0 1 , L 0 0 0 1 , 


C2 , E 1 6 



® Press the [RUN] key to run the sequence. 



15. 0 0 A 


5 . 


0 0 V 


7 5 . OW 


CC S3 , 


P 0 3 , 


L 0 0 0 0 


,0 0 0 2 



Format of the sequence run display 



• The sequence display appears. 

• Specify a sequence number ([01] in this ex- 
ample) with the JOG dial o [C>] and [<]] 
keys. 

• Tnis menu will directly appear if you press the 

[run] key when the initial sequence menu is 
displayed. 



• This display appears when the sequence is run- 
ning. 

• [S3] blinks to indicate that the sequence is run- 
ning. 



1 5 . 


0 0 A 


5 . 


0 0 V 


7 5 . OW 


CC 


S 3 , 


P 0 3 , 


L 0 0 0 0 


,0 0 0 2 



' — Step number currently run 
' — The number of remaining loops 
Step number currently run 
Sequence number currently run 
* — Mode of operation 



{NOTE') 



• The sequence number blinks when the sequence is running.When in pause, it is indicated 
steadily. 
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You can pause or stop the running sequence with the [PAUSE] or [STOP] key as follows: 

@ To pause the running sequence, press the [PAUSE] key. 

• The sequence is paused and the display is frozen. 

• [S3] changes from blinking to steady indication. 

• This function is not applicable to the Fast speed 
sequence. 

© To release the sequence from the paused state, press the [PAUSE] key again. 

• The sequence resumes running and [S3] blink- 
ing. 



© To stop the running sequence, press the [STOP] key. 

• The sequence operation terminates and the se- 
quence display resumes. 



Sequence! 1 




: N I 


P 0 1 , L 0 0 0 1 , 


C2 , 


E 1 6 



15. 0 0 A 


5 . 


0 0 V 


7 5 . 0 W 


CC S3, 


P 0 3 , 


L 0 0 0 0 


,0 0 0 2 



1 5 . 


0 0 A 


5 . 


0 0 V 


7 5 . OW 


CC 


S 3 , 


P 0 3 , 


L 0 0 0 0 


,0 0 0 2 



{NOTE) 



• Tke command entered with the [PAUSE] key may take time before it is accepted. 

• After the sequence is released from the paused state, it executes the data for the remain- 
ing period of the step at which it was paused, and then advances to the next step. 

• If you press the [RUN] key when in a state before entering the sequence mode, the 
sequence display (that shown in paragraph resumes. 
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3.7 External Control (Remote Control) 

The PLZ-3W Series Electronic Load can be controlled or read (status reading) via the external control 
connector J 1 or J2 on the rear panel. 

Connectors J1 and J2 arc standard MIL-type 16-pin connectors. Lock levers for the connectors are pro- 
vided on the mainframe, allowing you to securely lock the connectors or easily disconnect them. Connec- 
tor J1 is primarily for output signals and J2 for control input signals. 

The pin assignment of J1 and J2 arc as shown in Table 3.7-1. 



Pin No. 


ji 


J2 


(D 


NC 


Short output (+) 


(D 


NC 


Short output (-) 


(D 


Trigger output signal (+) 


Trigger input signal (+) 


0 


Trigger output signal (-) 


Trigger input signal (-), , digital common line 


0 


Load-on/off monitor output (-f) 


Load-on/off input (+) 


0 


Load-on/off monitor output (-) 


Load-on/off input (-) 


© 


NC , 


Voltage signal for CC/CR remote control 


0 


Analog common line 


Analog common line 


0 


Slave output 


Slave input 




Current SUM input 


C unrent SUM outpu t 




NC 


Resistance signal for remote control (+) 




NC 


Resistance signal for remote control (-) 




NC 


Voltage signal for CP remote control 




Digital common line 


Alarm output (-) 


© 


NC 


Range select signal 


© 


Alarm input 


Alarm output (+) 



(^NOTE) • signal output pins are connected in parallelto the TRIG OUT terminals of the 

front sub-panei 

For the connectors, use the ones which accompany the Electronic Load or ones shown in Table 3.7-2. 



Table 3.7-2 



Manufacturer 


Model 


Remarks 


OMRON 


XG5M-1632 or XG5M-1635 


For discrete wires 




XG55-0801 (two) 




OMRON 


XG4M-1630 


For flat cables 




XG4T-1604 




KEL 


6200-016-601 


For flat cables 



{Caution^ ’ -5c sure to provide strain relief when using aflat cable. 

• Be sure to use the designated press tools when connecting discrete wires or flat 
cables. Observe the instructions given by the tool manufacturers. 

• Before connecting or disconnecting the connectors, make it double sure that the 
POWER switch is turned OFF. 
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3.7.1 Analog Remote Control of C.C mode 

[1] Current control with an external voltage signal 

With an external voltage signal of 0 to approximately 10 V, you can control the DC input current the 
Electronic Load draws. The current is proportional to the voltage signal as shown in Figure Figure 3.7-1. 

_ Im X Ein ___ , 

lo = h I SET value 

where, 

lo : DC input curreni 

Im : Rated current 

Ein Voltage signal 

O^Ein^ lOV 

I SET value : Value set from front panel 

Figure 3.7-1 




■ Setup procedure 

1) Turn OFF the POWER switch on the front panel. 

2) Connect the voltage signal to pins @ and (D of connector J2 on the rear panel. 

3) Set SW2 on the rear panel to REM and SW3 to V. 

4) Turn ON the POWER switch on the front panel. 

5) Press the [l SET] key on the front panel to enable the C.C mode. 

6) Adjust the offset with the OFS potentiometer on the rear panel so that the current becomes 0 A when 
the control voltage is 0 V; adjust the full scale with the FS potentiometer on the rear panel so that the 
current, becomes the rated value when the voltage signal is .10 V. 

7) Press the [SHIFT] + [STOP] (KEYLOCK) keys to lock the keys of the Electronic Load. 

• The maximum voltage allowable between pins ® and (D oofJ2 is ± 1 1 V. If you 
apply a voltage higher than this, the Electronic Load may be damaged. If the 
voltage signal is lower than OV or higher than 10 V, the performance may not be 
within the guaranteed accuracy. 

• Find) ofJ2 is internally connected to the load terminal. Be careful not to 
bring pin (D into contact with other pins. 





• When in this mode of remote control operation, the current drawn by the Electronic 
Load is the sum of the remote-controlled current proportional to the voltage signal plus 
the local-controlled current (I SET value) set from the front panel. On the front panel 
display, the local-controlled current alone is displayed. Due to this, lest the I SET value 
should be disturbed, operate the Electronic Load in the keylock state. 

• For connection of the remote control signal, use twisted pair wires or a shielded cable to 
prevent noise. For the external voltage signal, use a stable voltage source of less noise. 

• The connector pins used here are the same with those used for remote control of the C.R 
mode with an external voltage signal. Be sure to select the correct mode. 

• Jf the voltage signal changes AC-wise, the frequency response bandwidth of the Elec- 
tronic Load varies depending of the Tr Tf time as shown in Table 3.7-3. 

(Typical values with PLZ1003W) 

Table 3.7-3 
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[2] Current control with an external resistance signal 



With an external resistor of 0 to approximately 10 kO, you can control the DC input current the Electronic 
Load draws, with a control setup as shown in Figure 3.7-2.. The current is inversely proportional to the 
external resistor. When the resistance (Rin) is zero, the current (lo) is the maximum (rated current). The 
control setup is the simplest as compared with those required by other remote control methods. 



Equivalent circuit 



1mA 1 
KAX12V(j 



J2 



<11 

\-<12 



Doooooo<0,,„ 



lo 



= Im (1 - 
= Im (1 - 



Rin(n) . 
10000 ^ 
Rin (kn) 
10 ^ 



where, 

Rin : External resistor 

0 ^ Rin ^ 1 Ok approx. 
Im : Rated current 
lo : Input current 



Figure 3.7-2 



H Setup procedure 

1 ) Be certain that the Electronic Load is in the load -off state. 

Locally from tlie front panel, set the I SET value at the maximum value (rated current). 

2) Turn OFF the POWER switch on the front panel. 

3) Connect the external resistor to pins ® and ® of connector J2 on the rear panel and set the resistance 
at the maximum. 

4) Set SW2 on the rear panel to LOCAL and SW3 to R. 

5) Turn ON the POWER switch on the front panel. 

6) Press the [l SET] key on the front panel to enable the C.C mode. 

7) Press the [SHIFT] + [STOP] (KEYLOCK) keys to lock the keys of the Electronic Load. 



{NOTE) 



For resistor Rin, use a quality resistor of good stability against temperature change and 
aging. If you are using a potentiometer, use a one whose residual resistance is less than 
300 ohms. The recommended types of resistors are as follows: Wire wound resistors- 
Metallic film resistors Vernier potentiometers 

For connection of the resistance signal, use twisted pair wires or a shielded cable to pre- 
vent noise. 

If you set the J SET value at a value other than the rated current locally from the front 
panel, the controlable range of the current may not cover the range claimed in the per- 
formance specification. If you set the I SET value at G A, the remote control with the 
resistance signal will fail and the maximum rated current will be fed to the load terminal. 
The same connector pins as used here are used also for remote control in the C.R mode 
with an external voltage signal. Be sure to select the correct mode. 

The control circuit of the Electronic Load is designed so that the current (lo) becomes 
absolutely zero amperes when the external resistance (Rin) is 10k H— this resistance 
with some tolerance as shown in Figure 3.7-3. 




Rin : External resistance 
Im : Rated current 

: TTieorctical input current 

: Actual input current 



Figure 3.7-3 
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10k 




3.7.2 Analog Remote Control of C.R Mode 

[1] Resistance control with an external voltage signal 
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With an external voltage signal of 0 to approximately 10 V, you can control the resistance the Electronic 
Load exhibits. The resistance is proportional to the voltage signal as shown in Figure Figure l7-4. 



Equivalent circuit 

Approx. lOkQ 
■ + 

^ ■ 
i cou 



J2 



■< 7 
■< 8 






Ro ^ // R SET value 

Em 

1 i. . Eo Ein Eo 

° ■ Ro ' Rmin X 10 C.R value 

where, 

Ein : Voltage signal 

0< Ein< lOV 

Ro : Operadng resistance 

Rmin : Minimum resistance in 

C.R mode 

R SET value : Resistance set for C.R 
mode of operation 
lo : DC input current 

Eo : DC input voltage 



Figure 3,7-4 



M Setup procedure 

1) Turn OFF the POWER switch on the front panel. 

2) Connect the voltage signal to pins © and ® of connector J2 on the rear panel. 

3) Set SW2 on the rear panel to REM and SW3 to V. 

4) Turn ON the POWER switch on the front panel. 

5) Press the [R SET] key on the front panel to enable the C.R mode. 

6) Set the voltage signal to 0 V and adjust the maximum resistance with the OFS potentiometer on the rear 
panel; set the voltage signal to 10 V and adjust the minimum resistance with the FS potentiometer on 
the rear panel. 

7) Press the [SHIFT] + [STOP] (KEYLOCK) keys to lock the keys of the Electronic Load. 



( Caution ) 



• The maximum voltage allowable between pins @ and ® of J2 is ±11 V. If you 
apply a voltage higher than this, the Electronic Load may be damaged. If the 
voltage signal is lower than 0 V or higher than 10 V, the performance of the 
Electronic Load may not meet the accuracy it claims in its performance specifi- 
cations. 

• Pin ® ofJ2 is internally connected to the load terminal. Be careful not to 
bring pin ® into contact with other pins. 



(note) 



• When in this mode of remote control operation, the resistance exhibited by the Elec- 
tronic Load is the sum of the remote-controlled resistance proportional to the voltage 
signal plus the local-controlled resistance (R SET value) set from the front panel. On the 
front panel display, the local-controlled resistance alone is displayed. Due to this, lest 
the R SET value should be disturbed, operate the Electronic Load in the keylock state. 

• For connection of the remote control signal, use twisted pair wires or a shielded cable to 
prevent noise. For the external voltage signal, use a stable voltage source of less noise. 

• The connector pins used here are the same with those used for remote control of the C.C 
mode with an external voltage signal. Be sure to select the correct mode. 
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[2] Current control with an external resistance 



With an external resistor of 0 to approximately 10 you can control the resistance the Electronic Load 
exhibits, as shown in Figure 3.7-5. The control setup is the simplest as compared with those required by 
other remote control methods. 



Equivalent circuit 



1mA 1 



J2 



<11 

<12 



OcxxxxxxXZ? 



Rin 



Ro = 


10k 


lOk.Rin 


lo = 


Eo (10k - Rin) 


10k X Rmin 


where. 


Rin 


: External resistance 
0 5 Rin 5 lOk^l approx. 


Rmin 


: Minimum resistance of Load 
in C.R mode 


Eo 


: DC input voltage 


lo 


: Input current 


Ro 


: Operating resistance of Load 



Figure 3.7-5 



M Setup procedure 

1) Be certain that the Electronic Load is in the load -off state. 

Locally from the front panel, set the R SET value at the minimum resistance, 

2) Turn OFF the POWER switch on the front panel. 

3) Connect the external resistor to pins ® and ® of connector J2 on the rear panel and set the resistance 
at the maximum. 

4) Set SW2 on the rear panel to LOCAL and SW3 to R. 

5) Turn ON the POWER switch on the front panel. 

6) Press the [R SET] key on the front panel to enable the C.R mode. 

7) Press the [SHIFT] + [STOP] (KEYLOCK) keys to lock the keys of the Electronic Load. 



(N^ 



• For resistor Rin, use a quality resistor of good stability against temperature change and 
aging. If you are using a potentiometer, use a one -whose residual resistance is less than 
than 300 ohms. The recommended types of resistors are as follows: 

Wire wound resistors Metallic film resistors 
Vernier potentiometers 

• For connection of the external resistor, use twisted pair wires or a shielded cable to pre- 
vent noise. 

• If you set the R SET value at a value other than the minimum resistance locally from the 
front panel, the controlable resistance range of the Electronic Load may not cover the 
range claimed in the performance specification and the Electronic Load will exhibit the 
minimum resistance. 



• The connector pins used here are the same with those used for remote control of the C.C 
mode with an external voltage signal. Be sure to select the correct mode. 

• The control circuit of the Electronic Load is designed so that the current (!o) becomes 
absolutely zero amperes when the external resistor (Rin) is 10k Cl— this resistance with 
some tolerance as shown in Figure 3.7-6. 



lo 



Inpul current 



OA 




Rmax 



Rmin 



Rin 


: External resistance 


Rmax 


: Maximum CR resistance 


Rmin 


: Minimum CR resistance 


lo 


: Rated current 




Theoretical input current 


— 


: Actual input current 


— 


: Input current 



OQ 
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5k 

Rin 



10k 



Figure 3.7-6 
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3.7.3 Analog Remote Control of C.P Mode 

With an external voltage signal of 0 to approximately 10 V, you can control the DC input power the 
Electronic Load consumes. 



Equivalent circuit 



Approx. lOkTi 









Po = + P SET value 

where, 

Po : DC input power 

Pm : Rated power 

Ein : Voltage signal 

0$Ein£ lOV 

P SET value : Value set from front panel 



Figure 3.7-7 

H Setup procedure 

1) Turn OFF the POWER switch on the front panel. 

2) Connect the voltage signal to pins ® and ® of connector J2 on the rear panel. 

3) Turn ON the POWER switch on the front panel, 

4) Press the [P SET] key and enter a P SET value from the front panel. 

5) Press the [SHIFT] + [STOP] (KEYLOCK) keys to lock the keys of the Electronic Load. 



[Caution^ 



• The maximum voltage allowable between pins © and ® oofJ2 is drJ I V. If you 
apply a voltage higher than this, the Electronic Load may be damaged. If the 
voltage signal is lower than OV or higher than 10 V, the performance may not be 
within the guaranteed accuracy. 

• Pin ® of J2 is internally connected to the load terminal. Be careful not to 
bring pin ® into contact with other pins. 



[NOTE) 



• When in this mode of remote control operation, the DC power consumed by the Elec- 
tronic Load is the sum of the remote-controlled power proportional to the voltage signal 
plus the local-controlled power (P SET value) set from the front panel. On the front 
panel display, the local-controlled power alone is displayed. Due to this, lest the P SET 
value should be disturbed, operate the Electronic Load in the keylock state. 

• For connection of the remote control signal, use twisted pair wires or a shielded cable to 
prevent noise. For the external voltage signal, use a stable voltage source of less noise. 
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3.7.4 Remote Control of Load ON/OFF 

You can remote -control the Electronic Load for load-on/off state by using an external contact signal. You 
can monitor remotely the load-on/off state by using the load on/off monitor output signal the Electronic 
Load delivers. You can also remote-control simultaneously two or more units of Electronic Loads con- 
nected in parallel, for load on/off. 

[1] Load-on/off control with a contact signal (single unit) 

You can remote-control the load-on/off state of a single unit of Electronic Load by applying an external 
contact signal to tenninals © and © as shown in 3.7-8. 







ST 1 


OK 


OFF 


LOAD 


ON 


OFF 



Figure 3.7-8 

A switching current of approximately 4.5 mAflow to the external contact (SW). The 
open voltage is approximately V. 

Be sure to return the switching current to pin ® ofJ2. 

[2] Load-on/off monitor output 

The load-on/off monitor signal is delivered via pins © and ® of J1 on the rear panel, allowing you to 
monitor remotely the load-on/off state of the Electronic Load. 



{NOTE) 



Equivalent circuit 

|jl 




Photocoupler (PC) 



LOAD 


ON 


OFF 


P.C 


ON 


OFF 



Figure 3.7-9 



{NOTE) 



• The monitor signal circuit is isolated from other pinswith a open- collector photocoupler. 

• The ratings of the light-detecting section of the photocouple are as follows: 



Vceo 


: 30 V 


Ic 


; 5 mA 


Pc 


150 mW 
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[3] Load-on/off control with a contact signal (multiple units) 

You can remote-control the load-on/off state of a multiple units of Electronic Loads connected in parallel 
for master/slave operation, by applying an external contact signal to pins ® and ® of J1 of the master unit 
as shown in 3.7-10, Since pins ® and ® are isolated from the load terminals, this operation is applicable 
even when the load terminal voltages are not uniform. 







< 5 <^ 
< f! ^ 



t 



n-th unit 



2nd unit 



S< < 

6 < < 

C 3 



Master unit 



J SW 

(or front panel MCB, etc.) 



Figure 3.7-10 
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3.7.5 Remote Control of Range Select 

You can remotely select the High or Low range for the C.C or C.R mode of operation by using an external 
contact signal as shown in Figure 3.7- 11. 

When selecting the range remotely, the local range setting from the front panel must be at the High range. 



Equivalent circuit 




SW 


ON 


OFF 


Range 


"L" 


5K 



^ Local setting from front panel 



Figure 3.7-11 






• For range select operation, the remote select has a priority over the local select. That is, 
when the remote select is ON (for Low range), you cannot locally select the High range. 

• A switching current of approximately 0.5 mAflow to the external contact (SW). 

• Be sure to return the switching current to pin (4) ofJ2. 



r 



_ I 



3-70 





Chapters. OPERATING METHOD 



3.7.6 Trigger Signals 

The Electronic Load delivers a trigger signal and accepts a trigger signal. You may use them for the 
following purposes: 

• Trigger output signal: For synchronization to view on an oscil-loscope the waveforms of switching ac- 
tions. 

• Trigger input signal: For remote control to release the Electronic load from the paused state (when in 
the sequence operation). 

[1] Trigger output signal 

The trigger output signal is delivered in parallel via both rear panel terminal (pins (D and © of Jl) and front 
output terminal (TRIG OUT terminal). The trigger signal can represents the following events: 

• A trigger output is specified in sequence operation. 

• A signal is applied to the trigger input terminal. 

• A "GET" command is received through GPIB. 

• A trigger output signal is enabled for switching action. 

The trigger output signal circuitry is as shown in Figure 3.7-12. 



Equivalent circuit 




Figure 3.7-12 



(Nom 



• The voltage of the trigger output signal is approximately 3.5 V, pulse width is JO ps or 
more, and the output impedance is approximately 10 k Cl. 

■ The trigger output signals of both terminals are isolated from the signals of other termi- 
nals. 
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[2] Trigger input signal 

The Electranic Load accepts a trigger input signal via pins (D and (D of J2 on the rear panel as shown in 
Figure 3.7-14. The allowable maximum voltage of the trigger input signal is 6 V and the acceptable mini- 
mum pulse width is 100 msec. You may use this function to drive the Electronic Load in synchronization 
with other Electronic Loads. 



Equivalent circuit 

J2 

+ 
i <- 

I <- 

VAX 6V I 



Approx. lOOkO 




CMOS level 



3 



H h- ^ 100ms 

y -II— 



Figure 3.7-14 



(note) 



• A trigger signal is generated at tke rise-up edge ofthepulse signal (the pulse width must 
be ] 00 ms or greater). 

■ The input terminal is shunted with an internal resistor of approximately 100 kO. The 
maximum allowable input voltage is 6 V. The operating threshold level is TTL. 
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3.8 Master/Slave Parallel Operation 

For a larger load current or power, you can operate a multiple number of Electronic Loads in parallel and 
control them in a master/slave mode as shown in Figure 3.8-1 . The control lines of the units can be readily 
connected by using flat cables which have MIL-type connectors, providing a convenient means to increase 
the number of units. 



{Caution^ 



• The Electronic Loads must not be connected in series. 



Master unit 



Slave unit 1 



Slave uniln 



DC INPUT 




Figure 3.8-1 



■ Setup procedure 

1) Turn OFF the POWER switches of the Electronic Loads. 

2) Connect the DC input terminals of the master unit and slave units in parallel as shown in Figure 3.8-1 . 

3) As shown in Figure 3.8-1, connect J1 of the master unit to that of slave unit 1 with a flat cable, connect 
J1 of slave unit 1 to that of slave unit 2, connect J1 of slave unit 2 to that of slave unit 3, and so forth. 

4) Set the SWl-1 switch (DIP switch) to "ON” on the rear panel of each slave unit 

5) Press the [SHIFT] + [RSET] (CONFIG) keys ofthe master unit to invoke the configuration menu, 
select [14: Parallel Ope] from the menu, and specify the number of units to be operated in parallel. 



i^Caution^ 



• Turn ON the POWER switches of all units simultaneously, or turn ON those ofthe slave 
units first and that of the master unit next. Message [ * ALARM EXT] may appear. 

• If you make a wrong connection of JJ orJ2, the Electronic Loads may be damaged. Be 
certain that the connections arecorrect. 

• Up to five Electronic Loads ofthe same units can be connected in parallel. If you want 
to connect more than five units in parallel, consult your Kikusui agent. 

• Make the cabling distances (of flat cables and load cables) as short as possible. For the 
load cables, use sufficiently heavy cables and strand them to prevent noise. 

• As you set the SWI-J ofthe slave unit to ON, message [<SLAVE>] will appear on its 
display indicating that the Electronic Loads are in the masterlslave mode. The modedis- 
played on a slave unit may differ from that on the master unit— this does not cause any 
trouble. The current value indicated on the display of a slave unit denotes the current 
being drawn by the slave unit itself— the values may differ among units slightly (several 
percent). 
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• As the number of units operated in parallel increases, the current, power and resistance 
ranges indicated on the master unit increase. The master unit indicates the sum of the 
currents (powers) of the units operated in parallel. 

• If an alarm state (except the overcurrent alarm or reverse polarity alarm) is detected 
when in parallel operation, all units are driven into the load-off state and message 
[ALARM EXT] appears. To reset from the alarm state, reset at first the alarm state of 
the other unit connected to J1 . 

• ILay the DC power cable and control cable mutually apart.Jfyou lay them closely, in- 
ter ef ere nee may result. 

• When in the parallel operation, ripple of the DC input current is approximately equal to 
that of the the single unit multiplied by the number of units operated in parallel. 

• The ammeter reading of the master unit may differ by several percentfrom the sum of the 
ammeter readings of individual slave units. For ammeter calibration in this regard, 
refer to Item "Ammeter calibration for master! slave parallel operation" on the page 
after next. 
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Flat cables for parallel operation 

When laying flat cables, be sure to provide strain relief as shown in 
Figure 3.8-2 and make the pin layout as follows: 



(PI) 


(P2) 


No. 1 — - 


No. 1 


No. 2 — - 


No. 2 

• 


♦ 

No. 16 — 


• 

No. 16 



Adjust the length (£) to suit the layout of units. The minimum length of £ (when two units are stacked) is 20 
cm. 

A shielded type of flat cables are recommended. When using shielded cables, ground the shielding wires to 
the chassis. 




Connectors for flat cables 



Manufacturer 


Model 


KEL 


6200-016-601 


OMRON 


XG4M-1630 

XG4T-1604 





{NOTE) 



■ Direction of socket for mating -- When mating the flat cable connectors (with strain re- 
lief). in order to minimize interference, make the turned back portions of the cable as 
small as possible and direct the turned back portions in the same direction as shown in 
Figure 3.8-3. 



in — , It 










r«=ns 




"1 




5^ 


Ufi — — 











Figure 3.8-3 
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APPENDIX 

B Ammeter calibration for master/slave parallel operation 

The Electronic Loads are shipped after calibrating their ammeters at vendor's factory. For parallel opera- 
tion, however, they can be calibrated more accurately in the state that they are actually setup and connected 
for the parallel operation. This section introduces this calibration procedure. 

1. Calibration Procedure 



Connect the units referring to Section 3.8 "Master/Slave Parallel Operation" and then make calibration with 
the master unit. For the preparative procedure, measuring instruments required, connection method, and 
the procedure to enter the calibration mode, refer to Section 6.2 "Calibration." 

After entering the calibration mode, proceed as follows: 

® Select "offsiad Sum" (ammeter offset calibration) with the [<] and [t>] keys. 

• Press the [LOAD] key to drive the Electronic 
Load into the load-on state. 

Apply a voltage to the load terminal so that Vi 
becomes 5.00 V. Adjust the ammeter reading to 
0.00 A with the JOG/SHUTTLE dial. (For Vi 
and II, refer to Figure 6.2-1.) 

(D Select "gainladSum" (ammeter full-scale calibration) with the [<] and [t>] keys. 

• Press, the [LOAD] key to drive the Electronic 
Load into the load-on state. 

Apply a voltage to the load terminal so that Vi 
becomes 5.00 V. Adjust the ammeter reading to 
the corresponding value shown in the below 
table with the JOG/SHUTTLE dial. 



2 5 . 


2 0 A 


5.00V 


12 6. OW 


CC 


g a i 


n I a d S u m 


2 2 5 3 9 



0 . 


0 0 A 5 . 0 0 V 


0 . OW 


CC 


off s. I adSum 


3 5 



{^Caution^ 



• The offset calibration and full scale calibration mcry affect mutually. Repeat them alter- 
nately until both of them fall into allowable tolerances. 



(D Press the [ESC] key to exit from the calibration mode. 



Model 


No. of units operated in parallel 


2 units 


3 units 


4 units 


5 units 


P L Z 1 5 3 W 
P L Z 3 0 3 W 
P LZ 6 0 3 W 
P L Z 1 0 0 3-W 


1 2. 6 0 A 

2 5 . 2 0 A 
5 0. 4 0 A 
8 4. 0 0 A 


1 8. 9 0 A 
3 7. 8 0 A 
7 5. 6 0 A 
1 2 6. 0 A 


2 5. 2 0 A 
5 0. 4 0 A 
1 0 0. 8 A 
1 6 8. 0 A 


3 1 . 5 0 A 
6 3. 0 0 A 

1 2 6. 0 A 

2 1 0. 0 A 



Ammeter reading when in "gainlADSum" calibration 
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PROGRAMMING 

This chapter describes the method to control the Electronic Load remotely 
from a controller via an interface board (optional). 
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You can remote-control the power supply from a personal computer or other controller via an optional 
interface board (refer to Secdon 1 A "Options"). This chapter explains commands that you may use for this 
type of remote control. 



(Mi) 



• For the installation method of the interface board, refer to its operation manual 



B Applicable Interface Boards 

The remote-control commands introduced in this chapter are applicable to the following three types of 
interface boards: 

IB 11 : GPIB Interface Board 

RSI 1 : RS-232C Interface Board 

MCI IS : MCB (multichannel bus) Interface Board 

For description of the commands in this chapter, special symbols are used as follows: 



r 






I I : Characters of header, data and other items of a must- 
[ ] : Data diat you may omit 

r J : Data that is not required depending on mode 
<> : Pronominal argument characters 

( ) : Data that you may use instead 
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4.1 Initial Setting of Interface 

4.1.1 GPIB Interface 



[1] Setting the GPIB address 

For the setting procedure of the GPIB address, refer to Section 3.5.9 
( NOTE } * Thefactory-defaultfor the GPIB address is "1". 



"Configuration." 



[2] Setting the response message terminator (delimiter) 
For the response message terminator, select one of the following: 



CrLf+EO I 






Cr+EO I 


Cr 


I Carriage Return 


Lf+EO I 


Lf 


; Line Feed 


EO I 


EOI 


I End of Identify 



The response message terminator can be set by using the [TERM} command. For data transaction between 
the controller and the IBl 1 , be sure to set the response message teiminator beforehand. Unless the termina- 
tor has been correctly set, data transaction between them may be unsuccessM. For the [TERMj command, 
refer to [10] "System Commands" of Section 4.3.2. 



[NOTE] 



The factory-defaults for the response message terminator is CrLf+EOI. 



[3] Setting the Fower-on SRQ 

For the setting method of the Power-on SRQ (service request), refer to Section 3.5.9 "Configuration." 

• The factory-default for the Power-on SRQ is "Disable.” 

4.1.2 RS>232C Interface 

[1] Setting the RS-232C protocols 

When you have selected the RS-232C, be sure to set the items mentioned below. For setting of these items, 
refer to Section 3.5.1 "Configuration." The figures enclosed in the parentheses are factoiy-defaults. 

• Transfer rate (9600 bps) 

• Data bit size (8 bits) 

• Stop bit size (2 bits) 

• Parity bit (none) 




44 
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[2] Setting the response message terminator (delimiter) 

For the response message terminator (delimiter), select one of the following: 



• CrLf 

• Cr Cr I Carriage Return 

• Lf Lf 1 Line Feed 

• None 



The response message teiminator can be set by using the p7ERJM[| command. For data transaction between 
the controller and the RSI 1, be sure to set the response message teiminator beforehand. Unless the termi- 



nator has been correctly set, data transacUon between them may be unsuccessful. For the [TERM| command, 
refer to [10] "System Commands" of Section 4,3.2 "Structures of Commands." 



( NOTE ) * factory-defaults for the response message terminator is CrLf. 



4.1.3 MCB Interface 

[1] Setting the MCB device address 



When you have selected the MCB, be sure to set the device address for it. For the setting procedure of the 
MCB device address, refer to Section 3.5.9 "Configuration," 



(Mte) 



• Set the MCB device addresses as follows. 

Slaves: Any of 1 to 15 

The address of the master unit is automatically fixed at 0 by the GPIB or RS-232C 
board. 

• The factory default for the MCB device address is 15. 
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4.2 Programming Format 

This section describes the structures of general programming formats. 

4.2.1 Commands 

These are the commands that are fed to the GPIB controller or RS-232C terminal to the Electronic Load. 

[1] Program message 

This command is to operate the Electronic Load. It consists of a header and data, and is in a form of trains 
of ASCII code characters. 




Figure 4.2-1 



[2] Query message 

This command is to obtain infomiation from the Electronic Load. It consists of a header (with a "?") and 
data, and is in a fonm of trains of ASCII code characters. 



-^(Query header) 



L 



-» {iSP)j 



I t j I (Qiisr/ dsts) 



j 



Figure 4.2-2 



[3] Compound message 

This message consists of two or more program messages and a query message. 




Figure 4.2-3 



[NOTE) 



• By adding an at the end of a program message or a query message, GPIB can be 
held off until execution of the message is complete. 

• The above hold-off function is peculiar to the GPIB interface board (IBIl), 
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4.2.2 Response Message 

TTie response message is a message returned by the Electronic Load to the GPIB controller or RS-232C 
terminal, in response to a query message. The response message consists of a header and data, and is in the 
form of trains of ASCII code characters. All response header and response data are returned with uppercase 
characters of ASCII codes. 




Figure 4.2-4 



4.2.3 Acknowledge Message (RS-232C) 

An acknowledge message corresponding to a program message is sent from the Electronic Load to the RS- 
232C terminal, notifying that the processing for the program message is complete. The acknowledge 
message consists only of a header, and is in a form of trains of ASCII code characters. 



{Acknowledge header) 



Figure 4.2-5 



{NOTE) 



* The acknowledge message is peculiar to the RS-232C interface board (RSI I). 

• There are three types of acknowledge headers as follows: 



"OK" : Normally ended 

"ERROR" : Syntax error or other error occurred 

"TIMEOUT" : MCB address error. 



The acknowledge message can be turned ONI OFF with the ^ILENT command. For the 
SILENT command, refer to [9]"Commands and controls for RS-232C only" of Section 
4.3.2 "Structures of Commands." 

The factory-default for the above is OFF. 
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4.2.4 Flow Control (RS-232C) 

The transmit/receive operation of the RSI 1 can be controlled with XON/XOFF. These control codes are 
DC (device control) codes. 



Table 4.2-1 





Action 


ISO, EIA Codes 


DCl 


Request to send 


llh 


DC3 


Request to stop sending 


13h 



[1] To control transmission from RS-232C terminal to RSll 



Signal name 
RXD 



DC3 

□ 



DCl 



TXD 



Pause 



Resume 



Transmission should be paused within 3 characters after receiving DCS. 
[2] To control transmission from RSIl to RS-232C terminal 



Signal name 
TXD 

RXD — 



DC3 



DCl 

n 



Pause 



Resume 



Transmission should be paused within 10 characters after receiving DCS. 



(N^ 



• Transmission! receiving must be controlled by employing the functions of flow control or 
acknowledge messages. Communication may be unsucces^ul with one-side dtransmis- 
sion. 
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4.3 Description of Commands 

4.3.1 Terminology 

This section explains the terms used in the commands. 

[1] Header 

The header is a keyword of a command and is composed of a train of ASCII code characters. You may use 
either uppercase or lowercase letters for headers, although uppercase letters are used throughout in this 
manual for better identification. You cannot put, however, a space character or the like within a header, 

[2] Data 



This item is an argument that immediately follows a header. The format of data differs depending on the 
type of header. 






Table 4.3-1 



Type of data 



NRl 


1 (ON)/0(ORF) 


NR2 


Decimal integer 


NK3 


Hexadecimal 


NR4 Real number. 


(See the Note below.) 


"string" 


Alphanumeric character string (except 
double-quotes ("). 


sp 


Space code (20h) 


? 


Character "?" (3Fh) 


> 


Character (2Ch) 



• Accepts integer, fraction, and exponent types of real number, 

Examplesr 8, 1.25, 2.56E-»-i 

• The following units can be identified. 



Voltage: 


KV, 


V, 


MV 


([V] for default) 


Current: 


KA, 


A, 


MA 


([A] for default) 


Time: 


s, 


MS, 


US 


([S] for default) 


Resistance: 


KOHM, OHM. 


MOHM 


([OHM] for default) 


Power: 


KW, 


w. 


MW 


([W]for default) 
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Table 4.3-2 



Header 


Data 


Action 


Backup 


LOAD 


O(OFE) 


Set to load -off 


No 




l(ON) 


Set to load-on 




LOAD? 


^ 


Return [0, 1] 




CCCR 


1 


Enable C.C mode 


Yes 




2 


Enable C.R mode 




CCCR? 


__ 


Return [0, 1] 


No 


CCRANGE 


0 


Set to L range of C.C mode 


Yes 




1 


Set to H range of C.C mode 




CCRANGE? 




Return [0, 1] 


No 


CRRANGE 


0 


Set to L range of C.R mode 


Yes 




1 


Set to H range of C.R mode 




CRRANGE? 


___ — — 


Return [0, 1] 


No 


CV 


0(OFF) 


Disable C.V mode 


Yes 




l(ON) 


Enable C.V mode 




CV? 


^ ' 


Return [0, 1] 


No 


ISET 


0 to max. [A] 


Set I SET value 


Yes 


ISET? 




Return I SET value 


No 


RSET 


Minimum resistance to 1000 [OHM] 


Set R SET value 


Yes 


RSET? 


___ — 


Return R SET value 


No 


VSET 


0 to max. [V] 


Set V SET value 


Yes 


VSET? 





Return V SET value 


No 


PSET 


0 to max. [W] 


Set P SET value 


Yes 


PSET? 


___ 


Return P SET value 


No 


CURR? 




Return DC input current 


No 


VOLT? 




Return DC input voltage 


No 


POW? 


__ — ^ 


Return DC input power 


No. 
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H Programming example 



'<< ISET , VSET . CURR? , VOLT? sample » 

REM SINCLUDE; ‘pbclecl .bas’ 
devnameS = "DEVI" 

CALL ibfincl(devname$ , plz%) 

CALL ibclrCplz%) 
wrt$ « "TERM 3" 

CALL ibwrt(plz%. wrt$) 
wrt$ = "PSET 150;ISET 0" 

CALL ibwrtCplz^. wrt$) 
wrt$ = "CV 0N;VSET 9" 

CALL ibwrt(plz%, wrt$) 

PRINT "Set the power supply to lOV . lOA." 

STOP 

wrtS = "LOAD ON" 

CALL ibwrt(plz%. wrt$) 

FOR I = 0 TO 9 ' Power supply in CV mode; PLZ in CC mode 

wrt$ = "ISET " + STR${ I ) 

CALL ibwrt(plz%, wrt$) 
wrt$ = "CURR?" 

CALL ibwrt(plz%, wrt$) 
rd$ = SPACE$(20) 

CALL ibrd(plz%, rd$) 

PRINT rd$ 
wrt$ = "VOLT?" 

CALL ibwrt(plz%, wrt$) 
rd$ = SPACE$(20) 

CALL ibrd(plz%, rd$) 

PRINT rd$ 

NEXT I 

wrt$ = "ISET 15- 
CALL ibwrt(plz%, wrt$) 

FOR V = 9 TO 0 STEP -1 ' Power supply in CC mode; PLZ in CV mode 

wrt$ = "VSET ” + STR$( V ) 

CALL ibwrt(plz%, wrtS) 
wrt$ = "CURR?" 

■ CALL ibwrt(pl z%, wrt$) 
rd$ = SPACE$(20) 

CALL ibrd(plz%, rdS) 

PRINT rd$ 
wrt$ = "VOLT?” 

CALL ibwrt(plz%, wrt$) 
rd$ = SPACE$(20) 

CALL ibrd(plz%, rd$) 

PRINT rd$ 

NEXT V 

wrtS = "LOAD OFF" 

CALL ibwrt(plz%, wrt$) 

END 
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[2] Trigger setting command 



TRIGISET I- 



'SP.: 



■4(NR4) 



TRIGRS-ET 



SP) 



(NR4) 



OHM -r~ 



TRIGVSET 



(SP) 



-H(NR4) 



TRIGPSET 



(SP) 



(NR4) 



TRG 



TRI6ST0P - 



-4 



Figure 4.3-2 



Table 4.3-3 



Header 


Data 


Action 


Backup 


TRIGISET 


0 to max. [A] 


Set I SET value with immediately following 
TRG command 


No 


TRIGRSET 


0 to 1000 [OHM] 


SetR SET value with immediately followine 

TRG command 
— 


No 


TRIGVSET 


A ri 

u lO iu3X. i. V j 


Set V SET value with immediatelv followintr 
TRG command 


No 


TRIGPSET 


0 to max. [W] 


Set P SET value with immediatelv followinc 
TRG command 


No 


TRIG 




Execute contents of immediatelv precedina 

TRIGixxxx command 
— 


No 


TRIGSTOP 




Clear TGR buffer 

- 


No 



{NOTE) 



If Other command is executed before p7?Gj command after setting done for TRG buffer 



with the \rRIG:xx^ command, the TRG buffer becomes empty. 

If the TRG buffer is empty, no processing is done even when the ]TRG\ command is given. 
After executing the WRG command, the TRG buffer becomes empty. 



You may use the GET command instead of the p7?G[ command for the same fffect. 
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Table 4.3-4 



Header 


Data 


Action 


Backup 


ISETxxxx 


0 to max. [A] 


Save I SET value to memory xxxx 


Yes 


ISETxxxx? 




Return I SET value of memory xxxx 


No 


RSETxxxx 


Min. resist to 1000 [OHM] 


Save R SET value to memory xxxx 


Yes 


RSETxxxx? 


___ — ^ 


Return R SET value of memory xxxx 


No 


VSETxxxx 


0 to max. [V] 


Save V SET value to memory xxxx 


Yes 


VSETxxxx? 




Return V SET value of memory xxxx 


No 


PSETxxxx 


0 to max. [W] 


Save P SET value to memory xxxx 


Yes 


RSETxxxx? 


___ ^ 


Return P SET value of memory xxxx 


No 


IRANGExxxx 


0 


Save C.C range L to memory xxxx 


Yes 




1 


Save C.C range H to memory xxxx 




IRANGExxxx? 





Return C.C range [0, 1] of memory xxxx 


No 


RRANGExxxx 


0 


Save C.R range L to memory xxxx 


Yes 




1 


Save C.R range H to memory xxxx 




RRANGExxxx? 


___ — — 


Return C.R range [0, 1] of memory xxxx 


No 


ITIMExxxx 


0 to 5 [s] 


Save C.C execution time to memory xxxx 


Yes 


ITIMExxxx? 




Return C.C execution time of memory xxxx 


No 


RTIMExxxx 


0 to 5 [s] 


Save C.R execution time to memory xxxx 


Yes 


RTTMExxxx? 




Return C.R execution time of memory xxxx 


No 


VTIMExxxx 


0 to 5 [s] 


Save C.V execution time to memory xxxx 


Yes 


VTIMExxxx? 




Return C.V execution time of memory xxxx 


No 
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Table 4.3-5 



Header 


Data 


Action 


Backup 


TRTF 


0 


Set Tr Tf at 50 ps 






1 


SetTr Tf at 100 jjs 






2 


SetTrTf at 200 






3 


SetTrTfat 500 


Yes 




4 


SetTrTf at 1 ms 






5 


Set Tr Tf at 2 ms 






6 


SetTrTf at 5 ms 






7 


SetTrTf at 10 ms 




TRTF? 

STARTTIME 


0 


Return Tr Tf 

Set soft start time at 0 ms 


No 




1 


Set soft start time at 1 ms 






2 


Set soft start time at 2 ms 






3 


Set soft start time at 5 ms 


Yes 




4 


Set soft start time at 10 ms 






5 


Set soft start time at 20 ms 






6 


Set soft start time at 50 ms 






7 


Set soft start time at 100 ms 




STARTTIME? 


___ 


Return soft- start time 


No 


SW 


O(OFT) 


End switching action 






l(ON) 


Start switching action 

(Operable mode must have been selected 

beforehand with CC or CR command.) 


No 


SW? 





Return [0, 1] 


No 


SHORT 


O(OFT) 


End Short action 






l(ON) 


Start Short action 


No 


SHORT? 





Return [0, 1] 




WAIT 


0 to 5 [s] 


Execute processing for doning for period <NR2> seconds. 


No 
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MEMO 
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[5] Setup commands 



■4 stoallI 



(SP) 



S70SET 



(SP) 



-H STOMEM 



(SP) 



RCLALL 



(SP)|- 



-H RCLSET 



(SP) 



RCLMEM 



H(SP) 



(NR2) 



(NR2) 



(NR2) 



(NR2) 



NR2) 



(NR2) 



Figure 4.3-5 



Table 4.3-6 



Header 


Data 


Action 


Backup 


STOALL 


1 to 54 


Save settings of ALL section onto specified setup 
memory 


No 


STOSET 


1 to 54 


Save settings of SET section onto specified setup 
memory 


No 


STOMEM 


1 to 54 


Save settings of MEM section onto specified setup 
memory 


No 


RCLALL 


0 to 54 


Recall settings of ALL section from specified setup 
memory 

(0: Recall defaults of ALL section) 


No 


RCLSET 


Oto 54 


Recall settings of SET section from specified setup 
memory 

(0: Recall defaults of SET section) 


No 


RCLMEM 


Oto 54 


Recall settings of MEM section from specified setup 
memory 

(0: Recall defaults of MEM section) 


No 
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Table 3.4-7 



Header 


No. 


Data 


Action 


Backup 


NEWSEQ 




1 


Set to NV mode (Argument (D present) 








2 


Set to NT mode (Argument (I) present) 








4 


Set to NR mode (Argument (D present) 








5 


Set to NP mode (Argument ® present) 








11 


Set to FI mode 


No 






12 


Set to FR mode 








1 


Set to msec range 






. (D 


2 


Set to sec range 








3 


Set to minute range 








4 


Set to hour range 




SEQUENCE 




1-8 


Specify the sequence number 






(D 


1-16 


Specify the start program 






(D 


1 - 9999 


Specify the number of loops (9999 for infinitive repetitions) 


Yes 




® 


0. 1 - 8 


Specify the sequence, number for chain destination (0 for no chain) 






(D 


0, 1 - 16 


Specify the end program number (0 for no end designation) 






(D 


0.0001 -0.1 


Execution toe in FI/FR mode - 0. 1 (effective when in FI/FR mode) (unit; sec) 




SEQUENCE? 




1-8 


Return the parameter of specified sequence number 


No 


STEP 


© 


1- 


Specify the step number 








0 ' 


Specify a stepwise transition 








1 


Specify a rampwise transition 








Value 


Specify a value for the mode 








(Time) 


Specify a period (unit in s) 








O(OFF) 


Set trigger output to OFF 








l(ON) 


Set trigger output to ON 


Yes 


The items marked 


*(D 


O(OFF) 


Set to load-off 




with * are not 
needed when in FI 




l(ON) 


Setto load-on 




or FR mode. 




O(OFF) 


Release Short function 








l(ON) 


Execute Short function 






*(D 


O(OFF) 


Set Pause to OFF 








l(ON) 


Set Pause to ON 




STEP? 




1 - 


Return the panimctcr of specified step number 


No 
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Table 3.4-8 



Header 


Data 


Action 


Backup 


FLOAD 


1-8 


Load the specified file to sequence execution memory 


No 


FSAVE 


1-8 


Save the sequence execution memory data into the specified file 


No 


FDELETE 


1-8 


Delete the sequence file 


No 


PROGRAM 


1 - 16 


Specify the program number 

(Hereafter, effective for STEP and EOS commands) 


No 


PROGRAM? 




Return the specified program number 


No 


EOS 


1 - 1024 


Set the final step number of the specified program 


No 


EXECUTE 


l(ON) 


Set to the execute mode (RUN, STOP, PAUSE enabled) 


No 


O(OFF) 


Release from the execute mode 


RUN 


1-8 


Run the specified sequence number 


No 


PAUSE 


l(ON) 


Pause the sequence 


No 


O(OFF) 


Release from pause 


STOP 




Stop the sequence unconditionally 


No 


RUNNING? 




Return the sequence run status data 

(<l-3>, <SEQNO>, <PROG.NO>, <LOOP>, <STEP.NO>) 

1 STOP 

2 RUN 

3 PAUSE 


No 


SEQMOD? 


/ 


Return the sequence mode data 

1 NV mode 

2 NImode 

4 NR mode 

5 NP mode 

11.. . .FI mode 

12.. ..FRmode 


No 


TEXTIDX 


Train of 
characters 


Provide an index with a train of up to six characters, 
for execution sequence memory 


Yes 


TEXTSEQ 




1-8 


Specify a sequence number 


Yes 


© 


Train of 
chara. 


Write a comment with a train of up to six characters, 
for the specified sequence number 


TCXTPROG 


© 


1-16 


Specify a program number 


Yes 


(D 


Train of 
chara. 


Write a comment with a train of up to six characters, 
for the specified program number 
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[8] System commands 



UNMASK 



FUNMASK 



STB 



FAU| - 



STS 



DN 



TERM 






HEAD 



ERR 



RESET 






(SP) 



(SP) 



(SP) 



(SP) 



(NR2) 



(NR2) 



(NR2) 



(NRl ) 






Figure 4.3-8 
Table 4.3-9 



Header 


Data 


Action 


Backup 


UNMASK 


0-255 


Set the unmask register 


No 


UNMASK? 




Return the UNMASK value in decimal 




FUNMASK 


0-255 


Set the fault unmask register 


No 


FUNMASK? 




Return the FUNMASK value in decimal 




STB? 




Return the status byte register value in decimal 


No 


FAU? 





Return the fault register value in decimal 


No 


STS? 




Return the status register value in decimal 


No 


IDN? 




Return the model and ROM version number 


No 


TERM 


0 


Set the response terminator to "CrLf” 






1 


Set the response separator to "Cr” 






2 


Set the response separator to "Lf" 


No 




3 


Set the response separator to "EOI" only 




TERM? 




Return [0, 1, 2, 3] 




HEAD 


1 


Add a query header to the query message 






0 


Add no query header to the query message 


No 


HEAD? 




Return [0, 1] 




ERR? 




Return error code (Refer to 4.6 "Table of Error Codes.") 


No 


RESET 


None 


Reset from alarm status 


No 
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[9] Commands for MCB only 




Figure 4.3-9 



Table 4.3-10 



Header 


Data 


Action 


Backup 


PATH 


Address 
(0 - 15, 16) 


Set the MCB bus address 
(bus address 16: for all addresses) 


No 


PATH? 




Return the MCB bus address 




ROOTPATH 




Set the bus address to 0 


No 


LLO 


l(ON) 


Set to local lockout 


No 




O(OFF) 


Release from local lockout 





{NOTE) 



• For the MCB bus address, specify an address which actually exists. When you have 
specified an address which does not actually exist, send <DCL> to GPIB. The bus 
address will be set to 0 (master). • 

• For answer to the query message on bus address 16, bus address 0 (master) will be re- 
turned. 
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[10] Cominands and control codes for RS-232C only 




Figure 4.3-10 
Table 4.3-11 



Header 


Data 

. 


Action 


Remarks 


SILENT 


ICON) 


Do not return the acknowledge message 


No 




O(OFF) 


Return the acknowledge message 




SILENT? 





Return [1,0] 




CTRLZ 


^ 


Return the control Z code (1 Ah) 


No 


<XON> 

(ilh) 




Resume transmission from RS-11 
(Refer to Section 4.2.4 "Row Control.") 


No 


<XOFF> 

(13h) 




Stop transmission from. RS-11 
(Refer to Section 4.2.4 'Row Control.") 




LLO 


l(ON) 


Set to local lockout 


No 




O(OFF) 


Release from local lockout 
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[11] Commands and special codes for GPIB only 

<DCL> 

<SDO 
<GET> 



Examples: 

wrt$=’’ISET 5.0A" 

CALL ibwrt(plz%, wrt$) 'Get message into the input buffer and then proceed to 

the next 

wrt$="ISET 5.0A@" 

CALL ibwrt+(pl 2 %, wrt$) 'Execute (<ISET 5.0A>) and then proceed to the next 



To set the MCB bus address to 0. To clear the error message 

The same as above 

The same as the [Tl^ command 

The "(a)" code (40h) suffixed to a program command is for hold off until execution of the mes- 
sage ends. 
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4.4 Bit Assignment of Registers 



(NOTE) 



• Of all bits, "7" denotes "true” 



[1] Status byte register 



7 


6 


5 


4 


3 


2 


1 , 1 


0 


X 


RQS 

! 


X 


MCB 


ERR 


SE 


PON 


FAU 



BitO 


[FAU] 


* Bit 1 


[PON] 


* Bit 2 


[SE] 


* Bits 


[ERR] 


Bit 4 


[MCB] 


Bit 5 


[X] 


Bit 6 


[RQS] 


Bit? 


[X] 


{NOTE) 



: Means that one of the fault register bits is "true." 

: Denotes the power-on status. 

: Means that the sequence is over. 

: Means that a syntax ciror or other error has occurred. 
: Means that an SRQ is received from MCB. 

: Undefined 

: Means that an SRQ is originated. 

: Undefined 



Bit 1 [PON] and bit 6 [RQS] are effective for the IBJJ interface board only. 
Bit 3 [ERR] can be reset with the ERR? query . , 

Bit 6 [RQS] can be reset by serial polling of GRIB. 



Bit 1 [PON] and bit 2 [SE] are undefined for the STB?] query. 



[2] Unmask register 



7 


6 


5 


4 


3 


2 


1 


0 








MCB 


ERR 


S E 




FAU 



Bit 


0 


[FAU] 


Bit 


1 


[ ] 


* Bit 


2 


[SE] 


* Bit 


3 


[ERR] 


Bit 


4 


[MCB] 


Bit 


5 


[ ] 


Bit 


6 


[ ] 


Bit 


7 


[ ] 



: To originate an 
: Not used 
: To originate an 
: To originate an 
: To originate an 
: Not used 
: Not used 
: Not used 



SRQ when one of the register bits is "true." 

SRQ when the sequence is over. 

SRQ when a syntax error or other errorhas occurred. 
SRQ as requested via MCB. 






* For the bits which are not used, set ”0". 
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[3] Fault register 



7 ' 


6 


5 


1 

4 


3 


2 


1 


1 

0 


C P 1 
1 


C V 


EXTALM 


FB 


REV 1 


OHP 


OCP 


0 V 



BitOIOV] 


: Overvoltage detection 


Bit 1 [OCP] 


: OCP action 


Bit 2 [OHP] 


: OHP action 


Bit 3 [REV] 


: Reverse voltage polarity detection 


Bit 4 [FB] 


: Fuse blown-out detection 


Bit 5 [jbXTALM] : External alarm detection 


Bit 6 [CV] 


: C.V mode 


Bit 7 [CP] 


: C.P mode 


[NOTE) 


Each bit of the fault register has a latch _ 
a FAU? query. 



[4] Fault unmask register 



7 


6 


5 


4 


1 

3 


2 


1 


0 


CP 


C V 


EXTALM 


FB 


i 

REV 


OHP 


OCP 


OV 



Bit 0 [OV] 


: Enables the OV bit of fault register. 


Bit 1 [OCP] 


: Enables the OCP bit of fault register. 


Bit 2 [OHP] 


: Enables the OHP bit of fault register. 


Bit 3 [REV] 


: Enables the REV bit of fault register. 


Bit4[FB] 


: Enables the FB bit of fault register. 


Bit 5 [EXTALM] 


: Enables the EXTALM bit of fault register. 


Bit 6 [CV] 


: Enables the CV bit of fault register. 


Bit 7 [CP] 


: Enables the CP bit of fault register. 


(note) • For 


the bits y>^hich are not used, set "Q”. 
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[5] Status register 



7 


6 


5 


4 


3 


2 


1 


0 


C P 


C V 


EXTALM 


FB 

1 - - 


REV 


OHP 


OCP 


OV 



Bit 0 [OV] : Overvoltage detection 

Bit 1 [OOP] : OCP action 

Bit2[OHP] :OHP action 

Bit 3 [REV] : Reverse voltage polarity detection 

Bit 4 [FB] : Blow out fuse detection 

Bit 5 [EXTALM] : External alarm detection 

Bit 6 [CV] : C.V mode 

Bit 7 [CP] : C.P mode 
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4.5 Relationships Among SRQ, Status Bytes, and Registers 



The Electronic Load has registers which are used to notify to the controller the events occurred in die 
Electronic Load. This section explains the relationships among SRQ, status bytes, and registers. 



M Relationships among SRQ, status bytes, and registers 



(NOTE) 



• The SRQ function is available for GPIB only. 



Status byte resister 



STB?K= 



7 


6 




4 


3 


2 


1 


0 


X 


RQS 


X 


HCB 




ERR 


SE 


PON 


FAU 



Error resister 



ERR? <= 



(HCB ACTK) 

(ERROR) 

(SE) 

(PON) 

(PON EN) 



<©- 



Unmask resister 



UNMASKI 



jUNMASK?! <= 









7 


6 


5 


4 


3 


1 2 


1 


8 


X 


X 


X 


HCB 

1 1 


ERR 


‘ SE 


X 


FAU 



Fault unmask resister 





FUNMASKl 


7 


6 


5 


4 


3 


2 


1 


0 


FUNMASK? <= 


CP 


CV 


imiK 


FB. 


REV 


OHP 


OCP 


OVP 



Status rcsister 



STS? 



(r 



(&>■ 



(p- 



(l) 



7 


s 1 


5 


I 4 I 


3 ' 




I ! i 


0 


CP 


CV 


rXTAUI 


Lzu 


REV 


OHP 


OCP 


OVP 



1 I 1 1 1 1 1 



/N 



oc 

o 









LOGICAL OR 



Fault resisler 



7 i 


6 


5 


4. 


3 


2 


1 


0 


CP 


CV 


EXTALM 


FB 


REV 


OHP 


OCP 


OVP 



[FAU? 



Figure 4.5-1 



4-31 











Chapter 4. REMOTE PROGRAMMING 



4.6 Table of Error Codes 



Table 4.6-1 



Error message 


Error code 


Meaning 


Syntax Error 


1 


There is a syntax error in command. 


Argument Error 


2 


There is an error in argument on command line. 


Memory Full 


14 


Memory is full (no space available to write sequence program steps). 


Diff. Mode 


15 


Basic operation mode settings do not comply with command re- 
ceived. 


Warning Data 


16 


A value exceeding the rated value is specified for a sequence setting 
value. 


MC Error 


20 


An error occurred when is access to the memory card 


SW Slate • 


21 


An unacceptable command is given when in the switching operation. 


SEQ Slate 


22 


An unacceptable command is given when in. the sequence operation 
(in RUN or PAUSE) 


SHORT Slate 


23 


An unacceptable command is given when in the Short action. 


Alarm State 


24 


An alarm is given when in an alarm state. 


SLAVE State 


25 


An unacceptable command is given when in the SLAVE mode. 


CVOFF 


26 


The VSET command is given when in the "C.V mode OFF" state. 


EXECUTEO 


27 


When the sequence does not run, execute the EXECUTE 1 command 
and then run the sequence. 


Invalidity 


28 


An invalid command is given. 



® Each tifTi£ Gi7 CTTGT GCCUT'S. it IS ’WnttCTi GrltG thc ETTOT VS^lStST. ThliS, ths CrrOT CGCiz TC,- 

turned in response to the [ERR?] query is of the error which occurred latest. The error 
register is cleared when the [ERR?] query, [CLR] command, <DCL>, or <SDC> is 
given. 
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4.7 Examples of Remote Programming 

4.7.1 Initializing the Interface Board 

First of all, set the parameters of the interface borad. The items to be set are as shown below. For the setting 
procedure, refer to Section 3.5.9 "Configuration". 

GPIB interface board (IBll) 

• GPIB device address 

• Power-on service request 

RS-232C interface board (RSll) 

• Data transmission rate (BPS) 

• Data bit length 
•. Stop bit length 

• Parity bit (Even/Odd/None) 

MCB slave interface board (MCllS) 

• MCB device address 



4.7.2 Examples of Application Program 

This section introduces typical examples of program for remote programming, assuming that the controller 
is an IBM personal computer PS2 with MC-GPIB(NI-488,2), the software is the QuickBASIC, and the 
controlled device is a PLZ153W. The address and response terminater(delimiters) are assuned to be as 
shown in the bellow table. 



IBM PS2 
PLZ153W 



Address Response terminator 

0 CRLF 

1 CRLF 






• Unless specified otherwise, the programming examples assume GPIB for interface. PS2 
is trademark of IBM Corporation. NI-488.2 is trademark of National Instruments Cor- 
poration. QuickBASIC is trademark of Microsoft Corporation. 



(1) Example of program for Current setting and monitor readback 



■<< CCRANGE sample >> 

REM SINCLUDE: ‘qbdecl .has' 
devnameS = "DEVI" 

CALL ibfind(devname$. plz^) 
CALL ibclr(plz%) 
wrt$ = "LOAD ON" 

CALL ibwrt(plz%, wrt$) 
wrt$ = "CCRANGE 0" 

CALL ibwrt(plz%, wrt$) 
wrt$ = "ISET 5.999" 

CALL ibwrt(plz%, wrt$) 
wrt$ = "ISET?" 

CALL ibwrt(plz%, wrt$) 
rd$ = SPACE$(20) 

CALL ibrd(plz%, rd$) 

PRINT rd$ 

wrt$ = "CCRANGE 1" 

CALL ibwrt(plz%, wrt$) 



L range 

Down to three places of decimal 



L range 



4-33 




Chapter 4. REMOTE PROGRAMMING 



END 



wrt$ = "ISET 59.99" 
CALL ibwrtCplz^, wrt$) 
wrt$ = "ISET?" 

CALL ibwrt(plz%, wrtS) 
rd$ = SPACE$(20) 

CALL ibrd(plz%, rd$) 

PRINT rd$ 

wrtS = "LOAD OFF" 

CALL tbwrt(plz%, wrt$) 



' Down to two.places of decimal 



(2) Example of program for Memory setting and Switching action 



■<< MEMOTY . SWITCHING MODE sample >> 
REM SINCLUDE: 'qbdecl .bas* 
devnameS = "DEVI" 

CALL ibfind(devname$. plz%) 

CALL ibclr(plz^) 
wrt$ = "ISETAMEM 10" 

CALL ibwrt(plz%, wrt$) 
wrt$ = "ISETBMEM 20" 

CALL ibwrt(plz%, wrt$) 
wrt$ = "ISETCMEM 30- 
CALL ibwrt(plz%, wrt$) 
wrt$ = "ITIMEAMEM lOOMS" 

CALL ibwrt(plz%. wrt$) 
wrt$ = "ITIMEBMEM lOOMS" 

CALL ibwrt(plz%. wrt$) 
wrt$ = "ITIMECMEM lOOMS" 

CALL ibwrt(plz%, wrt$) 
wrt$ = "LOAD ON- 
CALL ibwrtCplz^, wrt$) 
wrt$ = "SW 1" 

CALL ibwrt(plz%, wrt$) 

STOP 

wrt$ = "SW 0" 

CALL ibwrt(plz%, wrt$) 
wrt$ = "LOAD OFF" 

CALL ibwrt(plz%, wrt$) 

END 



Set current vale on memory A 
Set current vale on memory B 
Set current vale on memory C 
Set time on memory A 

Set time on memory B 

Set time on memory C 

Set switching mode to ON 
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(3) Example of program for Sequence operation 



'<< SEQUENCE sample >> 

REM SINCLUDE: 'qbdecl .bas ' 
devname$ = "DEVI" 

CALL i bfi nd(devname$ . plz%) 

CALL ibclr(plz%) 
wrt$ = "EXECUTE 0" 

CALL ibwrt(plz%, wrt$) 
wrt$ = "NEWSEQ 2.1" 

CALL ibwrt(plz%, wrt$) 

Sequence -- 

wrt$ = "SEQUENCE 1.1.1.2,16- 
CALL ibwrt(plz%, wrt$) 
wrt$ = "SEQUENCE 2.2.2.3,16- 
CALL ibwrtCplz^, wrt$) 
wrt$ - "SEQUENCE 3.3.1,0.16- 
CALL ibwrt(plz%, wrt$) 

Program -- 
wrt$ = "PROGRAM 1" 

CALL ibwrt(plz%, wrt$) 

wrt$ = "STEP 1, 0.0. OOA.BOmS, 0.0, 0.0- 

CALL ibwrt(plz%. wrt$) 

w,rt$ = -EOS" 

CALL ibwrt(plz%. wrt$) 
wrt$ = "PROGRAM 2" 

CALL ibwrtCplz^, wrt$) 

wrt$ = "STEP 1. 1,10. OOA.lOmS. 1.1. 0.0- 

CALL ibwrt(plz%, wrt$) 

wrt$ = "STEP .0.1G.00A,20mS, 0.1. 0,0- 

CALL ibwrt(plz%, wrt$) 

wrt$ = "STEP , 1,20. 00A.30mS. 0.1, 0.0- 

CALL ibwrt(p1z%, wrt$) 

wrt$ = "STEP ,1. 0.00A,40mS,0,1.0.0" 

CALL ibwrt(plz%, wrt$) 

wrt$ = "EOS" 

CALL ibwrt(plz%, wrt$) 
wrt$ = "PROGRAM 3" 

CALL ibwrt(plz^, wrt$) 

wrt$ = "STEP 1.0. 5.00A.30mS.0,1.0.0" 

CALL ibwrt(plz^, wrt$) 

wrt$ = "STEP .0,15.00A.8000mS.0,1.0,0" 

CALL ibwrt(plz%, wrt$) 

wrt$ = "STEP ,0. O.OOA.SOmS.O.l.O.O" 

CALL ibwrt(plz%, wrt$) 

wrt$ = "EOS" 

CALL ibwrt(plz^. wrt$) 

wrt$ = "PROGRAM 16- 

CALL ibwrtCplz^, wrt$) 

wrt$ = "STEP 1.0. O.OOA, ImS.O.O.O.O" 

CALL ibwrt(plz%, wrt$) 

wrt$ “ "EOS" 

CALL ibwrt(plz%, wrt$) 



' NI mode , msec unit 

’ Sequence number 1 
' Sequence number 2 
' Sequence number 3 

’ Specify program number 1 
' Enter data into step number 1 

' Specify program number 2 
' Enter data into step number 1 
’ Enter data into step number 2 
' Enter data into step number 3 
’ Enter data into step number 4 

’ Specify program number 3 
’ Enter data into step number 1 
' Enter data into step number 2 
’ Enter data into step number 3 

’ Specify program number 16 
’ Enter data into step number 1 
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Write comments -- 

wrt$ = "TEXTIOX" + CHR$(34) + "SAMPLE" + CHR$(34) ’ FILE INDEX <SAMPLE> 

CALL ibwrt(plz%, wrt$) 

wrt$ = "TEXTSEQ 1." + CHR$(34) + "START" + CHR$(34) ’ SEQl NAME <START> 

CALL ibwrt(plz%. wrt$) 

wrt$ = "TEXTSEQ 2," + CHR$(34) + "MAIN" + CHR$(34) * SEQ2 NAME <MAIN> 

CALL ibwrt{plz%, wrt$) 

wrt$ = "TEXTSEQ 3." + CHR$(34) + "END" + CHR$(34) ' SEQ3 NAME <END> 

CALL ibwrt(pl 2 %, wrt$) 

wrt$ = "TEXTPROG 1." + CHR$(34) + "LOADO" + CHR$(34) ’ PROGl NAME <LOADO> 

CALL ibwrt(pl 2 %. wrt$) 

wrt$ = "TEXTPROG 2," + CHR$(34) + "TEST!" + CHR$(34) ’ PR0G2 NAME <TEST1> 

CALL ibwrt(pl 2 %, wrt$) 

wrt$ = "TEXTPROG 3." + CHR$(34) + "TEST2" + CHR$(34) ‘ PR0G3 NAME <TEST2> 

CALL ibwrt(plz%, wrt$) 

wrt$ = "TEXTPROG 16," + CHR$(34) + "LOADO" + CHR$(34) ’ PR0G16 NAME <LOADO> 
CALL ibwrt(pl 2 %, wrt$) 

’ - - Save to EEPROM - - 

wrt$ = "FSAVE i@" ' Save data into memory card 

CALL ibwrt(pl 2 %, wrt$) 

Execute -- 

wrt$ = "EXECUTE 1@" ' Enable execution 

CALL ibwrt(pl 2 %, wrt$) 

wrt$ = "RUN 1@" ' Run program number 1 

CALL ibwrt(plz%. wrt$) 

wrt$ = "RUNNING?" * Check sequence status 

CALL ibwrt(plz%, wrt$) 
rd,$ = SPACE$(20) 

CALL ibrd(plz%, rd$) 

PRINT rd$ 



END 
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(4) Example of program for SRQ operation 

*<< SRQ sample >> 

REM SINCLUDE: ’qbdecl .bas ’ 

ON PEN GOSUB SRQ 
devnameS = "DEVI" 

CALL i bf i nd(devname$ , plzX) 

CALL ibclr(plz%) 
wrt$ - "LOAD ON" 

CALL ibwrt(plz^, wrt$) 
wrtS = "UNMASK 1" 

CALL ibwrt(plz%, wrt$) 
wrt$ = "FUNMASK 23" 

CALL ibwrt(plz%, wrt$) 

PEN ON 

LOP: 

GOTO LOP 

SRQ: 

CALL ibrsp(plz%, SPRX) 
wrt$ = "UNMASK 0" 

CALL ibwrt(plz%, wrt$) 
wrt$ = "HEAD 0;FAU?" 

CALL ibwrt(plz%, wrt$) 
rd$ = SPACE$(20) 

CALL ibrd(plz%, rd$) 
fau = VAL(LEFT$(rd$. 3)) 
wrt$ = "LOAD OFF" 

CALL ibwrt(plz%, wrt$) 

IF fau AND 1 THEN PRINT "Overvoltage detected 

IF fau AND 2 THEN PRINT "OCP tripped" 

IF fau AND 4 THEN PRINT "OHP tripped" 

IF fau AND 16 THEN PRINT "Fuse blown out" 



’ Originate SRQ for FB , OHP . OCP and OV 
' Wait for SRQ 

’ Process for SRQ interruption 
’ Inhibit repeated SRQ origination 
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4.7.3 Table of Command Headers 

A table of command headers is shown below. The index numbers shown in the table conform with those 
used in Section 4.3.2 "Structures of Commands." 



Header Name 


Index No. 


Header Name 


Index No, 


CCCR 


[1] 


SEQUENCE 


[6] 


C C R A N G E 


[1] 


SHORT 


[4] 


C R R A N G E 


[1] 


S I LENT 


[9] 


CTR L Z 


[9] 


STARTT IME 


[4] 


CURR 


[1] 


STB 


[1 0] 


CV 


[1] 


STEP 


[6] 


EOS 


[7,] 


STOP 


[7] 


ERR . 


[1 0] 


STOALL 


[5] 


EXECUTE 


[7] 


STOMEM 


[5] 


FAU 


[10] 


STOSET 


[5] 


FDE L ETE 


[7] 


STS 


[1 0] 


FLO AD 


[7] 


SW 


[4] 


FS AVE 


[7] 


TERM 


[1 0] 


F.UNMASK 


[1 0] 


TEXT I DX 


[7] 


HEAD 


[1 0] 


TEXTPROG 


[7] 


I DN 


[1 0] 


TEXTSEQ 


[7] 


I RANGE 


[3] 


TRG 


[2] 


I S ET 


[1] . [3] 


TRG I SET 


[2] 


I T I ME 


[3] 


TRGPSET 


[2] 


L LO 


[8] , [9] 


T R G R S E T 


[2] 


LOAD 


[1] 


TRGVSET 


[2] 


NEWSEQ 


[6] 


TR I G STO P 


[2] 


PATH 


[8] 


TRTF 


[4] 


PAUSE 


[7] 


UNMASK 


[1 0] 


POW 


[1] 


VOLT 


[1] 


PROGRAM 


[7] 


VSET 


[1] , 


P SET 


[1] , [3] 


VT IME 


[3] 


RCLALL 


[5] 


WA I T 


[4] 


RCLMEM 


[5] 


<XOFF> 


[9] 


RCLSET 


[5] 


<XON> 


[9] 


RESET 


[1 0] 






ROOTPATH 


[8] 






RRANGE 


[3] 






R S ET 


[1] , [3] 






RT I ME 


[3] 






RUN 


[7] 






RUNN I NG 


[7] 






SE I 


[4] 






S EQMOD 


[7] 
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PANEL DESCRIPTION 



This chapter describes the functions of the switches, keys, indicators, and 
other panel items on the front and rear panels of the Electronic Load. 
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5.1 Front Panel 

[1] POWER switch 



Turns ON/OFF the AC input power of the Electronic Load. 

For approximately 2 seconds after the POWER switch is turned ON, the Electronic Load performs self test. 
During this power-on test period, other functions of the Electronic Load are suppressed. 



[2] LOAD terminals (for PLZ153W and PLZ303W only) 



These are the DC input terminals of the Electronic Load to be connected to the equipment to be tested. 
These terminals are connected in parallel to those on the rear panel. 



( WARNINGS ) 



• Never touch the LOAD terminals when power is ON. 



{^Caution^ 



• Be sure to connect the wires in the correct polarity. 

■ Use sufficiently large, insulated wires. 

■ Pay attention so that no overvoltage is applied to the LOAD terminals. 



[3] Air intake louver 



The louver of the cooling air intake. 



{Caution} 



Periodically clean the dust filter. (For the removing method of the dust filter, 
refer to Section 6 ’’MAINTENANCE AND CALIBRATION.” 

Pay attention so that the intaken airflow is not blocked. 



[4] Handle 

[5] [LOAD] key 



Sets to the load-on slate or load-off state (the Electronic Load draws or does not draw, respectively, the 
current). Each time as you press the key, the state changes alternately. When in the load-on state, the LED 
above the key illuminates. 

[6] Display 



Lidi cates current, resistance, voltage and power settings, parameters, menus, messages, etc. 



Top row : Load terminal voltage, current, power, etc. 
Bottom row : Mode (CC, CR, CV, CP), set values, etc. 



(N^ 



• The in the menu type of setting, the values are indicated by using the full ranges. 
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[7] C.C/C.R lamps 

Indicate whether the Electronic Load is in the C.C mode or C.R mode. 

C.C lamp: Illuminates to denote that the C.C mode is enabled. 

(Enabled as you press the [l SET] key) 

C.R lamp: Illuminates to denote that the C.R mode is enabled. 

(Enabled as you press the [R SET] key) 

[8] Function keys 

[l set] Enables the C.C mode. The C.C Lamp above the key illuminates denoting the C.C 

mode. Message [I SET] appears on the display and you can change the current setting 
with the JOG/SHUTTLE dials. 

[R set] Enables the C.R mode. The C.R Lamp above the key illuminates denoting the C.R 

mode. Message [R SET] appears on tlie display and you can change the resistance 
setting with the JOG/SHUTTLE dials. 

[V set] With the [SHIFT] + [V SET] (CV ON) keys, you can enable the C.V mode. Mes- 

sage [V SET] appears on the display and you can change the voltage setting with the 
JOG/SHUTTLE dials. 

[P SET ] Enables the C.P mode. Message [P SET] appears on the display and you can change the 

power setting with the JOG/SHUTIXE dials. 

[shift] This key is to shift the use of other keys. When you have pressed this key, you can 

select the functions indicated with blue letters below the keys. 

In this manual, the key operation for selecting a blue-letter function is indicated in the 
format of" [SHIFT] + [key top indication] (selected function)." 

[a] To save data onto or recall data from memory A. 

[B] To save data onto or recall data from memory B. 

[C] To save data onto or recall data from memory C. 

[mem] To enable the data save mode. When in this mode, you can save the displayed data onto 

memory A, B or C by pressing the corresponding key. 

[SW] To start/stop the switching operation. When in the switching operation, the LED above 

the key illuminates. (For the switching operation, refer to Section 3.5.6 "Switching 
Function.") 

[TrTf] If you press this key when in the C.C mode, you can change the rise up and fall down 

time of the current with the JOG dial. 
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[esc] To exit from the currently executing function. For menus, to return to the preceding 

menu or to a menu of an upper hierarchy. 

[enter] To enter the value. For menus, to advance to the next menu or to a menu of a lower 
hierarchy. 



[SHIFT] + [I SET] (SETUP) 

[shift] + [RSET] (CONFIG) 

[shift] + [VSET] (CVON) 
[SHIFT] + [PSET] (RANGE) 

[SHIFT] + [mem] (DMEM) 

[SHIFT] + [SW] (SHORT) 

[SHIFT] + [TrTf] (START TIME) 

[SHIFT] + [ESC] (ERROR' RESET) 
[SHIFT] + [ENTER] (LOCAL) 



To invoke the setup menu for initializing the settings or for 
saving data onto or recalling data from setup memory. 

To invoke the configuration menu for setting of the various 
auxiliary functions. 

To enable the C.V mode 

To select a range for C.C or C.R mode. Ranges change be- 
tween High and Low, alternately. 

To change only the settings on memory A/B/C, without 
changing the data currently employed. 

To execute the Short action--that is, to set to the maximum 
current when in the C.C mode or to set to the minimum resis- 
tance when in the C.R mode. 

To enable setting of soft start time. (Refer to [3] "Setting the 
soft start time" of Section 3.5.1 "C.C Mode." 

To reset from an alarm state. 

To change from the remote control via GPIB, MCB or RS- 
232 C to to the local control with the front panel. 



[9] JOG/SHUTTLE dials 

JOG dial For fine adjustment of value 

SHUTTLE dial For coarse adjustment of value. (The adjusting speed changes by the angle of the dial.) 
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[10] Arrow keys 

[<]) . [[>] To select menu items and setting items. 

[shift] + [<3] (V) To select step numbers to edit programs for sequence mode of operation 

[shift] + [D>] (A) To select step numbers to edit programs for sequence mode of operation 

[11] Front sub-panel 

Accommodates the monitor output terminal, trigger output terminal, remote control connector, sequence 
keys, and memory card slot. 

I MON OUT Delivers a current monitor signal, which you may view on an oscilloscope or a voltme- 

ter. 

TRIG OUT Delivers a trigger output signal. 

II A special type of remote control connector, for optional RCl 1, RCOl-PLZ, etc. 

[12] Sequence keys 

[SEQ] To invoke the sequence mode menu 

[run] To execute tlte sequence operation 

[pause] To pause the sequence operation 

[stop] To stop the sequence operation 

[SHIFT] + [SEQ] (IB STS) To display the GPIB status 

[SHIFT] + [STOP] (KEYLOCK) To lock the keys 

[13] Memory card slot 

To install an optional memory card (SMC-32). 

{^Caution^ • Never take out the memory card when access to it is in progress. 

[14] Contrast control 
Adjusts the contrast of the display. 



) 
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5.2 Rear Panel 



[1] Board slot 



To install one the following three types of optional interface boards. 



• IB 1 1 (GPIB interface board) 

• RSI 1 (RS-232C interface board) 
- MCI IS (MCB interface board) 



( WARNINGS ) 



• Before installing or removing an interface board, be certain that the POWER 
switch has been turned OFF, 



[2] Serial number 

[3] Remote sensing terminals 

To connect the remote sensing wires. The remote sensing is to compensate for voltage drops that are 
caused by the load -connection wire resistances and contact resistances. 

[4] LOAD terminals 



DC INPUT terminals to be connected to the equipment to be tested. 



(CwarnYngs) 



• Never touch the LOAD terminals unless the test setup has been fully shut down. 

• Be sure to put back the terminal cover. 



{^Caution^ 



■ Securely connect the wires to the terminals by using the screws supplied accom- 
panying the Electronic Load. 

• Be certain that the polarity is correct. 

• Use sufficiently heavy, insulated wires. 

• Exercise care so that no overvoltages are applied to the LOAD terminals. 



[5] Air exhaust louver 
An outlet of cooling air. 



(^Caution^ 



• Note that hoi exhaust air (room temperature -f up to approximately 40 V) comes 
out of the outlet. 

• Do not block the hot airflow that comes out of the outlet. Provide a space of 20 
cm or more at behind the Electronic Load. 



[6] Remote control connector 

This connector is for the following types of remote control operation. 

■ Remote control in C.C mode with a voltage signal 

• Remote control in C.C mode with a resistance signal 

• Remote control in C.R mode with a voltage signal 

• Remote control in C.R mode with a resistance signal 

• Remote control in C.P mode with a voltage signal 

• Remote control of load-on/off 
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• Remote control of range select 

• Remote control of trigger input/output signals 

• Remote, control of Short output 

• Remote control of parallel operation 

• Remote control of alarm output 

For master slave parallel operation, this switch of the slave unit must be set to ON. 

This switch is reserved for system expansion and is not used in standard applications. 

To adjust the full scale value (maximum current or minimum resistance) for remote 
control mode of operation. 

To adjust the offset value (current offset or maximum resistance) for remote control 
mode of operation. 

To be set to REM for remote control with an external voltage signal or to LOC AL for 
remote control with an external resistance signal. 



To be set to V for remote control with an external voltage signal or to R for remote 
control with an external resistance signal. 

[7] GND terminal 

The safety ground of the Electronic Load 

WA PNINGS ^ connect the GND terminal to an earth line when operating the Elec- 

V , “ • ' j ironic Load. 

[8] AC inlet 

To connect the AC input power cable. The inlet is in a unit-structure with a fuse holder and holds a spare 
fuse inside. 

[9] AC line voltage selector 

To select the AC line voltage on which the Electronic Load is to be operated. 

• Be sure to turn OFF the POWER switch and disconnect the AC input power cable 
before changing the selector switch. 

• Be sure to use the correct fuse. 



{^Caution^ 



SWl-1 

SWl-2 

FS 

OFS 

SW2 

SW3 
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MEMO 
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Chapter 6 

MAINTENANCE AND 
CALIBRATION 

This chapter describers the maintenance, inspection, and calibration meth- 
ods of the Electronic Load. 
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6.1 Maintenance and Inspection 

It is most recommendable to render maintenance and calibration servicefor the Electronic Load at certain 
scheduled intervals. 

6.1.1 Cleaning the Front Panel 

First of all, be certain that power is turned off. To clean the front panel, wipe it lightly with a soft cloth 
moistened with thin neutral soapsuds, 

{^Caiition^ ’ thinner, or other detergent. Detergent may cause discolora- 

tion of the panel surface, erasure of printed characters and marks, and clouding 
of the display screen. 

6.1.2 Cleaning the Dust Filter 

First of all, be certain that power is turned off. If the filter is clogged with dust, the cooling efficiency will 
be degraded and troubles may result or the life of the Electronic Load may be shortened. It is most recom- 
raendable to clean the filter periodically at certain scheduled intervals. To take out the filter to clean it, 
remove the louver as shown below. 



M Removing the louver 

• To remove the louver, push down the nails at the bottom as shown in Figure 6.1-1 and pull the louver 
downward. 

• For the PLZ153W and PLZ303W, remove the LOAD terminal knobs on the front panel and then remove 
the louver. 



Figure 6.1-1 

9 Installing the louver 

• To put back the louver, mate its top protrusions into the indents of the mainframe, and fix the louver by 
pushing up the nails. 
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6.1.3 Inspecting the AC Input Power Cable 

Inspect the AC input power cable for any signs of abnormality. Check that its sheath is not damaged, and 
that its plug is not cracked and has no loose screws. 

6.1.4 Performance Test 

It is most recommendable to test the performance of the Electronic Load at certain scheduled intervals. 

[1] Preparation 

• Allow a warm up period (stabilization period) of 20 minutes or more in order to minimize the measuring 
errors that could be caused by initial drifts. 

• Keep the test ambient temperature stable at 23 ±5 C. 

[2] Test devices 



To test the Electronic Load, you need the following instruments: 

• Shunt resistor. Class 0.1 or better, wattage meeting the rated current of Electronic Load 

• DC voltmeters (DVM), accuracy 0.02% or better 

• Regulated DC power supply (constant-voltage constant-current type), capable of providing the rated 
voltage and current of Electronic Load 



[3] Test setup h 




V: 



Figure 6.1-5 



(NOTE) 



• For connection of cables to the LOAD terminals, see Figure 6.1-6. 

• Connect a voltmeter to the ET lug section. 
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[4] Test procedure 



Table 6.1-1 



Item 


Setting 


Check 


C.C mode test 


Set the regulated DC power supply so that the 
LOAD terminal voltage becomes 1.5 V. Set 
the I SET value to the rated current. (Set the P 
SET value to the maximum; C.V to OFF.) 


Check that "(I SET value - I)/(Rated 
current)" is within the specified setting 
accuracy. 


C.R mode test 


Set the LOAD terminal voltage to 3.0 V and the 
R SET value to the minimum resistance. 

(Set the P SET value to the maximum; C.V to 
OFF.) 


Check that "(V/RSET value - V/I)/ 
(Rated current)" is within the specified 
setting accuracy. 


C.P mode test 


Set the LOAD terminal voltage to 5,0 V and the 
C.P value to the rated power. 

(Set C.V to OFF; set the I SET to the maximum 
or R SET to the minimum) 


Check that "(P SET value - VXI)/ 
(Rated power)" is within the specified 
setting accuracy. 


C.V mode test 


Set the regulated DC power supply output volt- 
age to 7 V and current to 1 A. Set C.V to ON 
and the V SET value to 6 V. 

(Set I SET value to the maximum; Set P SET 
value to the maximum.) 


Check that "(I SET value - I)/(Rated 
current)" is within the specified setting 
accuracy. 



6.1.5 Overhaul 

Certain internal COmnnnentq /’cnrh aq eientmTvnV /'prvp^?trM-c iT> rr ry^f t^ity T71 rv T 

^Ov«%,/A4. %^0 \.»Ajf Ipi w wUj^C4WAbv/.iO CuAO J.uai Iliwtv./A J \JX LlilLi' M- XI V 

are wearable devices and should be replaced when a certain period has elapsed* The period typically is 
10,000 running hours, although it differs depending on the conditions of use. |j are recommended to 
order, when such period has elapsed, your Kikusui agent for overhaul of your Electronic Load. , 
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6.2 Calibration 

When you have found that the Electronic Load does not meet the specified performance by the performance 

test of Section 6.1.4, calibrate the Electronic Load as described in this section. 

6.2.1 Preparation 

• Allow a wann up period (stabilization period) of 20 minutes or more in order to minimize the measuring 
errors that could be caused by initial drifts. 

6.2.2 Calibration Instruments 

To test the Electronic Load, you need the following instruments: 

• DC voltmater, accuracy 0.01 % or better 

• Shunt resistor, 0.1% or better, wattage meeting the rated current of Electronic Load 

• Regulated DC power supply (The Electronic Load is for wider ranges— ranging from low-voltage large- 
current to high-voltage small-current. Although you need a very large power supply if you want to cover 
the entire range with a single DC power supply, you may use two smaller DC power supplies instead-one 
for low-voltage large-current and the other for high-voltage small-current. For examples, you may use 
pairs of PAD-L Series Power supplies as shown in Table 6.2-1.) 



Table 6.2-1 



Calibration item 


Model 


PLZ153W 


PLZ303W 


PLZ603W 


PLZ1003W 


® 1 

! 


PAD16-30L 


PAD16-100L 


PAD16-200L 


PAD16-200L 


(D, (D, ® ^ 


PAD110-1.5L 


PAD110-1.5L 


PAD110-1.5L 


PAD110-1.5L 



6.2.3 Calibration Setup 

• Connect voltmeter Vi to the remote sensing terminals or directly to the LOAD terminals. 

• To determine the DC input current (Ii), measure the voltage drop across the shunt resistor with the volt- 
meter and divide it with the resistance of the shunt resistor. 



h 




Vi 



Figure 6.2-1 
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6.2.4 Calibration Mode Entry Procedure 

® Press the [SHIFT] + [R SET] (CONFIG) keys to invoke the configuration menu. Select [16:] with 
the [O] and [D>] keys. 

• As you select [>16: Calibration] on the configu- 
ration menu, this display appears. 



>l6!Cal ibrat i on 
Push [ENTER] 



(2) Press the [ENTER] key. 



(D The display for setting the ID number of the Electronic Load appears. 



> 1 : S t a r t 


Cal ibration 


ID? 


0 0 0 0 



® Select the ID number of the Electronic Load with the JOG/SHUTTLE dials. 



Model No. 


P L Z I 5 3 W 


P L Z 3 0 3 W 


PLZ 6 0 3W 


P LZ 1 0 0 3W 


ID No. 


0 15 3 


0 3 0 3 


"0 6 0 3 


• 10 0 3 



® Assuming ID No. 0153, the following display will appear. 



> 1 : S t a r t 


C a 


1 ibration 


I D ? 


0 1 


5 3 



©Press the [ENTER] key. 



• If the ID number entry does not conform with 
the Model number, the buzzer willbeep. Repeat 
the procedure starting by ®. 



® A display for C.C-mode H-range calibration will appear. 



O.OOA 5.00V 


0 . OW 


-- 0 f f sCCd aH 


6 2 



• A voltage of 5.00 V is applied to the LOAD ter- 
minal. 

• Data 62 means that the value set when shipped 
from ihe factory or when in the previous calibra- 
tion was 62. 

• If you press the [ESC] key when in © through 
®, the display of © will resume. 



iNOTE) 



• B^ore turning OFF the POWER switch, be sure to return to the display of ® by press- 
ing the [esc] key. If you turn OFF the POWER switch without returning to the dis- 
play of ® , ihe calibration procedure will be aborted and the former calibration value 
will resume. 
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Chapter 6. MAINTENANCE AND CALIBRATION 

6.2.5 Calibration Procedure 

When in this mode, you can select calibration items with the [0] and [>] keys. 

Calibration of offset and full-scale values for the C.C, G.R, C.V or C.P mode of operation can be done with 
the procedure of calibration steps ® through When in this procedure, the value indicated on the top row 
of the display is that existed before calibration and may differ from that externally measured for the calibra- 
tion procedure. 

Calibration of the ammeter and voltmeter can be done with the procedure of calibration steps ® through 
The power meter is by calculation and need not be calibrated. 

As you select a calibration items with the [O] and [0] keys, the Electronic Load automatically falls 
into the load-off state. You can return it to the load-on state by pressing the [LOA.D] key. 

As you change the current for calibration, the voltage at the LOAD tenminal will vary due to the voltage 
drop in the wiring. Adjust the LOAD terminal voltage again. 

In the same mode, calibrate both offset value and full-scale value. The offset calibration and hill-scale 
calibration may mutually affect. Repeat them until both of them become satisfactory at the same time. 
The top row of the display indicates the readings of the voltage, current and power actually fed to the 
Electronic Load. The bottom row indicates the calibration item and data which can be changed with the 
JOG/SHUTTLE dials. 

® offsCCdaH (for offset calibration in C.C mode, H range) 

• Press the [LOAD] key for load-on. Apply 

5.00 V to the LOAD tenninal. Adjust the cur- 
rent (Ii) to the value shown in Table 6.2-2 with 
the JOG/SHUTTLE dials. 

® gainCCdaH (for rated-current calibration in C.C mode, H range) 

• Press the [LOAD] key for load-on. Apply 

5.00 V to the LOAD terminal. Adjust the cur- 
rent (Ii) to the value shown in Table 6.2-2 with 
the JOG/SHUTTLE dials. 

® offsCCdaL (for offset calibration in C.C mode, L range) 

• Press the [LOAD] key for load-on. Apply 

5.00 V to the LOAD terminal. Adjust the cur- 
rent (Ii) to the value shown in Table 6.2-2 with 
the JOG/SHUTTLE dials. 




25.20A 5.00V 

CC gainCCdaH 




gainCCdaL (for maximum-current calibration in C.C mode, L range) 



2 


5 2 A 


5.00V 


1 2 . 6W 


CC 


g a i 


n CC d a L 


2 5 4 5 6 



• Press the [LOAD] key for load-on. Apply 

5.00 V to the LOAD terminal. Adjust the cur- 
rent (Ii) to the value shown in Table 6.2-2 with 
the JOG/SHUTTLE dials. 



© offsCRdaH (for offset calibration in C.R mode, H range) 

■ Press the [LOAD] key for load-on. Apply 

3.00 V to the LOAD terminal. Adjust the cur- 
rent (Ii) to the value shown in Table 6.2-2 with 
the JOG/SHUTTLE dials. 
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(D gainCRdaH (for minimuin resistance calibration in C.R mode, H range) 

• Press the [LOAD] key for load-on. Apply 

3.00 V to the LOAD terminal. Adjust the cur- 
rent (Ii) to the value shown in Table 6.2-2 with 
the JOG/SHUTTLE dials. 

© offsCRdaL (for offset calibration in C.R mode, L range) 

• Press the [LOAD] key for load-on. Apply 

3.00 V to the LOAD terminal. Adjust the cur- 
rent (Ii) to the value shown in Table 6.2-2 with 
the JOG/SHUTTLE dials. 

in C.R mode, L range) 

• Press the [LOAD] key for load-on. Apply 

3.00 V to the LOAD terminal. Adjust the cur- 
rent (Ii) to the value shown in Table 6.2-2 with 
the JOG/SHUTTLE dials. 



• In the load-off state, set the voltage of the DC 
power supply at 110 V and its current limit at 

1.00 A. With the JOG/SHUTTLE dials, adjust 
so that Vi becomes 2.00 V when [LOAD] key 
is pressed for load-on. 

® gainCVda (for maximum value calibration in C.V mode) 

• In the load -off state, set the voltage of C.V gain 
the DC power supply at 110 V and its current 
limit at 1.00 A. With the JOG/SHUTTLE, dials, 
adjust so that Vi becomes 96.00 V when 

[load] key is pressed for load-on. 



• In the load-off state, set the voltage of the DC 
power supply at 3.00 V. Adjust on the power 
supply side so that Vi becomes 3.00 V when 
switched into the load-on state. With the JOG/ 
SHUTTLE dials, adjust so that current Ii be- 
comes as shown in Table 6.2-2. 

® gainCPda (for maximum value calibration in C.P mode) 

* In the load-off state, set the voltage of the DC 
power supply at 5.00 V. Adjust on the power 
supply side so that Vi becomes 5.00 V when 
switched into the load-on state. With the JOG/ 
SHUTTLE dials, adjust so that current Ii be- 
comes as shown in Table 6.2-2. 



T 



2 5 


2 0 A 


5.00V 


1 2 6 W 


C P 


g a i 


n C P d a 


2 2 3 4 5 



@ offsCPda (for offset calibration in C.P mode) 





offsCVda (for offset calibration in C.V mode) 



1 . 0 0 A 2.00V 


2 . OW 


CV offsCVda 


- 6 



gai.nCRdaL (for minimum resistance calibration 



2 . 


5 2 A 3 . 0 0 V 


7 . 


6W 


CR 


gainCRdaL 


2 3 4 


5 6 
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• Press the [LOAD] key for load-on. Apply to 
the LOAD terminal a voltage so that Vi reads 
1.500 V. In this state, adjust the voltmeter read- 
ing to 1.50 V with tlie JOG/SHUTTLE dials. 

@ gainVad (for maximum value calibration of voltmeter) 

• Press the [LOAD] key for load-on. Apply to 
the LOAD teiminal a voltage so that Vi reads 
99.00 V, In this state, adjust the voltmeter read- 
ing to 99.00 V with the JOG/SHUTTLE dials. 



• Press the [LOAD] key for load-on. Apply to 
the LOAD terminal a voltage so that Vi reads 
5.00 V. In the load-on state, adjust the ammeter 
reading to 0.00 A with the JOG/SHUTTLE 
dials. 

® gainladNorm (for maximum value calibration of ammeter) 

(when in single-unit operation) 

• Press the [LOAD] key for load-on. Apply to 
the LOAD terminal a voltage so that Vi reads 
5.00 V. In the load-on state, adjust the ammeter 
reading to the value shown in Table 6.2-2 with 
the JOG/SHUTTLE dials. 

@ offsIadSum (for offset calibration of ammeter) 

(when master/slave parallel operation of two or more units) 

• Press the [LOAD] key for load-on. Apply to 
the LOAD teiminal a voltage so that Vi reads 
5.00 V. In the load-on state, adjust the ammeter 
reading to 0.00 A with the JOG/SHUTTLE 
dials. 





0 


0 0 A 9 9 . 0 0 V 


0 . OW 


cc 


g a i n V a d 


2 8 5 9 3 



© offsIadNorm (for offset calibration of ammeter) 
(when in single-unit operation) 



0 . 


0 0 A 5.00V 


0 . OW 


CC 


offsIadNorm 


- 1 1 



® offsVad (for offset calibration of voltmeter) 

0.0 OA 1.50V O.OW 
C C 0 f f s V a d- 1 



O V ^ toll ^ 

<UiiiauOuiii V aiUC vailVA akxUiA wa oiAiiiivtC/i y 



(when master/slave parallel operation of two or more units) 



6 . 


3 0 A 


5,00V 


1 — ! 
CO 


CC 


gain 


I a d S u m 


2 6 6 8 9 



• Press the [LOAD] key for load-on. Apply to 
the LOAD teiminal a voltage so that Vi reads 
5.00 V. In the load-on state, adjust the ammeter 
reading to the value shown in Table 6.2-2 with 
the JOG/SHUTTLE dials. 
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If you press the [ESC] key when in a procedure within ® through @), the display of [16:] of configura- 
tion menu will resume. If you press the [ESC] key again, the display for setting of value for the mode 
will appear. 



Table 6.2-2 



Calibration item 


Model 


PLZ153W 


PL2303W 


PLZ603W 


PLZ1003W 


® offsCCdaH 


0.32A 


0.63A 


1.26 A 


2.10A 


(2) gainCCdaH 


25.200A 


50.400A 


100.80A 


168.00A 


(D offsCCdaL 


0.03A 


0.06A 


0.13A 


0.21 A 


® gainCCdaL 


2.52A 


5.04A 


10.08 A 


16.80A 


® offsCRdaH 


0.32A 


0.63A 


1.26A 


2.10A 


® gainCRdaH 


25.20A 


50-40A 


100.8A 


168.0A 


® offsCRdaL 


0.03A 


0.06A 


0.13A 


0.21 A 


®gainCRdaL 


2.52A 


5.04A 


10.08A 


16.80A 


® offsCVda 


2.00V 


2.00V 


2.00V 


2.00V 


gainCVda 


96.00V 


96.00V 


96.00V 


96.00V 


® offsCPda 


0.53A 


1.05A 


2.10A 


3.50A 


® gainCPda 


25.2A 


50.4A 


100.8A 


168.0A 


©offsVad 


1.50V 


1.50V 


1.50 V 


1.50V 


® gain Vad 


99.00Y 


99.00V 


99.00V 


99.00V 


© offsIadNorm 


0.00A 


O.OOA 


O.OOA 


O.OOA 


@ gainladNorm 


25.20A , 


50.40A 


100.8A 


168.0A 


uiii 


A-APi A 


r\ r\r\ > 

U-UUA 


u.uuA 


O.OOA 


© gainladSum 


6.30A 


12.60A 


25.20A 


42.00A 
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6.3 Before Ordering Repair Service 

When the Electronic Load has become seemingly in trouble, before ordering repair service, make it sure 
that the cause of the failure is not a fundamental operating error on your side. Check the possible causes of 
troubles and take corrective measures as described below. 

If the trouble is not remedied still, immediately turn OFF the power and stop using the Electronic Load. 
Order your Kikusui agent for repair, 

r [Symptoms] ^ ^ _____ 

No operation at all even when the POWER switch is turned on. Nothing appears on the display. 



[Check items] • Is a correct AC line voltage supplied to the AC inlet? 

• Is not the fuse blown out? 

[Probable causes] • Open-circuiting of AC power cable 

• Blown out fuse 



[Remedies] • Replace the AC power cable. 

• Replace the fuse (Refer to Section 2,2.2 "Changing the AC Line 
Voltage Setting and Fuse.’’) 



- [Symptoms] 

The display is dark. 



[Check items] • Is not the AC line voltage low? 

• Is the AC line voltage selector on thebottom panel correctly set? 

[Probable causes] • The AC line voltage is too low. 

• The AC line voltage selector settingis incorrect. 

[Remedies] • Provide a correct AC line voltage. 

• Correctly set the AC line voltage selector. 

(Refer to Section 2.2 "Connecting the ACInput Power Cable.") 



- [Symptoms] 

The DC input current is unstable or oscillates. 



[Check items] 



[Probable causes] 



[Remedies] 



• Does not the load wiring has large loops? 

• Is not the load wiring distance long? 

• The load wiring has large loops. 

• No remote sensing is provided, 

• Make use of the remote sensing function. 

• As required, connect a capacitor to the LOAD terminal (Refer to 
Section 2.4 "Load Wiring." 
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p [Symptoms] 

The setting 

[Check items] • Is the configuration correctly set? 

[Probable causes] • Configuration [3: Preset] has been set to [ON]. 

[Remedies] ‘If [ON] has been set, the value can be entered with the [ENT] key. 

(Refer to Section3.5.9 "Configuration.") 

[Symptoms] 

Even when the [A] , IB] or [C] key is pressed, the Electronic Load does not operate with 
the recalled setting data. 

[Check items] • Is setting of configuration [4: Recall ABCMem] correct? 

[Probable causes] • Configuration [4: Recall ABC Mem] has beenset to [Safety], 

[Remedies] • If it has been set to [Safety], the recalling is established by pressing 

the [a] , [B] or [C] key and then the [ENT] key. 

(Refer to 3.5.9 "Configuration.") 




[Check items] • Is setting of configuration correct? 

[Probable causes] • Configuration [10: Resolution (I)], [ll:Resolution (1/R)], [12; Reso- 
lution (V)],and' [13: Resolution (P)] are set to 0. 

[Remedies] • Set to a value you may require. (Refer toSection 3.5.9 "Configura- 

tion." 
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Chapter 1, SPECIFICATIONS 



7.1 Electrical Specifications 



Table 7.1-1 





P LZ 1 5 3W 


PLZ 3 0 3W 


P LZ 6 0 3W 


P LZ 1 0 0 3W 


Unit 


Ratings 


Operating vol^ge (DC) 


1.5-12 0 


V 


Current 


3 0 


6 0 


1 2 0 


2 0 0 


A 


Power 


1 5 0 


3 0 0 


6 0 0 


10 0 0 


W 


Minimum operation start voltage * 1 


0. 3 


V 


C.C mode 


Operating range 


H range 


0-3 0 


0-6 0 


0-12 0 


0-2 0 0 


A 


L range 


0-3 


0-6 


0-1 2 


0-2 0 


A 


Selling accuncy (wilh respect to lalcd cuircst} * 1 


± (0. 3 %+ 3 0mA) 


±(0.3%+60mA) 




±(0.3%+2 0 0mA) 


_ 


Selling resolution 


H range 


8 


1 5 


3 0 


6 0 


m A 


L range 


0. 8 


1. 5 


. 3 


6 


mA 


Rc|ulalioo 


Against AC line voilagc change * 3 


3 


m A 


Against DC input voltage change *4 


1 0 


m A 


Tempwrature coefficient 


±100 of rated current (typical) 


PPM/r 


Ripple and noise *5 


RMS *6 


3 


5 


1 0 


2 0 


mA 


Measured cuncDl *6 


At 30 A 


At60A 


At 100 A 


At 100 A 


Peak to Peak * 7 


3 0 


30 


5 0 


1 0 0 


m A 


Measured cuncol 


At 30 A 


At 60 A 


At 100 A 


At 100 A 



* 1 : The minimum volugc at which the Electronic Current start drawing a current. 

2: Within a range of 23 "C ±5 “C 

* 3: At the rated current at DC input voltage 5 V, against ± 10% change of AC line voltage from nominal value 
*4: At a current of "(rated power)/(120 V)", against DC input voltage change of 1.5 V to 120 V 

*5: At DC input voltage 1.5 V, rated current 
*6: 5H2to500kHz 
*7: DC to 15 MHz 



Table 7.1-2 





PLZ 1 5 3W 


PLZ 3 0 3W 


P LZ 6 0 3W 


PLZ 1 0 0 3W 


Unit 




Operating range 


H range 


0. 1-1 0 


0. 0 5-5 


0. 0 2 5-2.5 


0. 0 1 5-1 


OHM[n] 










1 0-0. 1 


20-0.2 


4 0-0. 4 


6 6-1 


siemens [S] 








L range 


1-10 0 


0. 5-5 0 


0.25-25 


0. 15-10 


OHM[n] 










1-0. 0 1 


2-0. 0 2 


4-0.0 4 


6. 6-0. 1 


siemens [S] 




Setting resolution 


H range 


0. 2 5 


0. 5 


1 


2. 5 


mlllisiemens 


C.R mode 






L range 


0. 0 2 5 


0. 0 5 


0. 1 


0. 2 5 


[mS] 




Setting accuracy * I 


±((1% of rated currcni)+a)] 


— 




Regula- 

tion 


Against DC input voltage 
change 2 


5 


% 




Temperature coefficient 


±(1000ppm/Tl + 1 mCl/X^) at minimum resistance 


— 




Ripple and noise 


As shown in Graph 1 (typical) 


— 



*1: At 23X^±5T), with input voltage 3V 

*2: At the minimum resistance, against input voltage change between 1.5V and 3.0V. 

At other resistances, the selling accuracy is 60% (or better) of the maximum conductance [S] of the set range against full-range input 
voltage change. 

With remote sensing at the load terminal. 

*3: cx=:{3 V'hSci resistance] — [3 V ^-(Sci resistance + 8mD)] 

Remarks: Conductance [SjXInput voltage [V]=Load current [A] 

Conductance [S]=l /(Resistance [D]) 
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Tabic 7.1-3 





PL2153W PLZ303W PLZ603W PLZ1003W 


Unit 


C.V mode 

. 


Operating range (DC) 


1.5-120 


V 


Setting accuracy ♦ 1 


±0.1 of rated voltage 


.% 


Setting resolution 


3 0 


m V 


Input current regulation * 2 


0.01 of rated voltage 


% 


Temperature coefficient 


±1 00 of rated voltage 


PPM/X 



* 1: Within a range of 23 *C ±5^) (with remote sensing for LOAD terminal) 

*2: At input voltage 1.5 V, against current change of 10% to 100% of rated current, (with remote sensing) 



Table 7.1-4 





PLZ 1 5 3W 


PLZ 3 0 3W 


PLZ 6 0 3W 


PLZ 1 0 0 3W 


Unit 


C.Pmode ' 


Operating range 


15-150 1 


30-300 


60-600 


100-1000 


w 


Setting accuracy * 1 


±0.2 of rated power 


% 


Setting resolution 


0.025 of rated power 


% 


iiput voltage regulation *2 


2 of rated power 


% 




As shown in Graph 2 (typical) 


— 


Temperature coefficient 


±1 000 of rated power (typical) 


PPM/X 



* 1: Within a range of 23 “C ±5X1 (with remote sensing) with DC input voltage at 5V 

* 2: At rated power, against input voltage change of 6 V to 120 V (with remote sensing) 

* 3: With input voltage ripple noise ^ 5 m V 



Table 7.1-5 





PLZ 1 53W 


P LZ 3 0 3W 






Unit 


Ammeter 


Display digits 


3 0.00 


6 0.00 


9 9.99 
12 0.0*2 


9 9.99 
2 0 0.0 *2 


A 


Accuracy ^ 1 


± (0. 2 5%of PS+ 1 digit) 


± (0. 2 5% of FS+3digii) 


— 


Temperature coefficient 


±1 0 0 of PS (typical) 


PPM/X 


Voltmeter 


Display digits 


9 9. 9 9 

1 2 0. 0 *3 


V 


Accuracy ♦ 1 


± (0. 2% of FS+ 1 digit) 


_ 


Temperature coefficient 


± I 0 0 of PS (typical) 


PPM/X 


Power meter 


Display digits 


1 5 0. 0 


3 0 0.0 


6 0 0 


10 0 0 


W 


'Ihc displayed value is by calculation (multiplication of current by voltage) 


— 



* I: Within a range of 23*C ±5X1 

*2: To down to one place of decimal if value is greater than 100 A 
To down to one place of decimal if value is greater than 100 V 
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Table 7.1-6 







Unit 


Tr Tf sating 
♦ 1 


Operation mode 


Constant -current 


— 


Sating range 


5 0, 1 0 0, 2 0 0, 5 0 0 




1 , 2. 5, 10 


m s 


Sating accuracy * 2 


(±30% of set value) ±15 fjs 


— 


Switching 

action 


Operation mode 


Constant-voltage constant-current 


— 


Time setting range 


1-5000 


m s 


Time setting accuracy 


±5 of set value 


% 


Soft start 
action 

* 1 


Operation mode 


Constant -current 


— 


Time sating range 


0.1, 1, 2, 5. 1 0, 2 0, 5 0, 1 0 0 


m s 


Time sating acoiracy 


(±30% of set value) ± 1 00 


— 


Remote sensing 

Sensing voltage ♦ 3 


5 


V 


Protective 

features 


Ovcrcurrcnt protector (OCP) 


Trips when the current has exceeded exccccd the rated current by approximately +5% , 


Overheat protector (OH?) 


Trips to cutbfT the load current when the heatsink tcmpcralurc has exceeded approximately 105*C 


Reverse polarity protector 


With diode and fuse 


Power transistor protector 


With fuse 


Overvoltage protector Trips to turn off the load switch 



*1: Within a DC input volmge range of 3 V to 120 V. 

Tr (rise time) and Tf (fall time) are for 10% - 90% change of currenL 

* 2: Setting of Tr Tf is effective when the load current change range is 2% - 100% of the rated current. 

* 3 : Up to 2.5 V per one-way of wiring 



able 



(Front sub-panel) 





PLZ153W PLZ303W PLZ603W PLZ1003W 


Unit 


Current monitor tcnninal 


1 V output at rated current 


— 


Remote control connector 


8 -pin mini-COTnecior (can be connected to RCl 1 and RC02-PLZ) 


Trigger 

signi 

output 

terminal 


Output rcsisumcc 


1 0 k n 


Output voltage 


3.5 V 


Pulse width 


Approx. 1 0 /i S 
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C.C/C.R ♦ 

volugc control terminal 

C, C/C. R ^ ” 

resistance control terminal 

C. P voltage 
control tcnminal 

Load-on/off monitor output 
lemina] 

Remote 

connector Load-on/off signal input terminal 



PL2153W PLZ303W PL 2603 W PLZ100 3W Unit 



One unit of IB 1 1, RSI 1 or MCI 1 can be installed 



0 A when at 0 V, rated current when at 10 V. ( C. C mode) 

Maximum resistance when at 0 V, minimum resistance when at 10 V, ( C , R mode) 



Rated current when at apjyox. 0 O , OA when at approx. 10 k O. ( C . C mode) 
Miainumicsubocewbmttajtproi. Ofl.iiDuisumicnstaQcewbeasiipprat.lOk 0. (C. R mode) 



Rated power when at approx. 10 V 



Phoiocoupler (open collector) 
Rated voltage 1 3 0 V 
Rated current 1 5 m A 



Comparator level: Approx. 7 V, 
3.3 kn resistor pulled up to 15 V. 



Range select signal input terminal CMOS level. 10 k fl resistor pulled up to 5 V. 



Trigger signal 
output terminal 



Ou^ut rcsiscancej 



Output voltage 



Pulse wdih 



(isolatcdsignal) 



Trigger input terminal 



Cuncnl monitor lerniin 2 l(currcnt SUM output) 



Short signal output 



1 0 k n 



Approx. 10/r S 



CMOS level, pulled down with 1 00 k fl 



1 V per rated output 



Relay contact output (25 V DC, 0.5 A) 



* 1 : The offset and full scale arc adjustable. 



Table 7.1-9 



PLZ15 3W PLZ 30 3W PLZ603W PLZ1003W Unit 



AC line re- 1 
quircmcnls | 



^ j - I 

I j Allowable range j Nominal voltage I 

L : iii* 

1 _®_T 1 _2 2 o’] 2_0_0 "1 

Selectable with switchs for ® , 2), (D or ® . 



AC50/6 OHz 




Power 

(with GPIB board installed) 
Inrush current 



Primary to LOAD terminal 



Primary to chassis 



Primary to LOAD terminal 

Insulation 

resistances rermmai to cnassis 

LOAD terminal to chassis 



Operable ambient temperature 



Operable humidity 



Storage ambient temperature 



Approx. 50 



Approx. 18 



Approx. 5 5 
(6 5) 



Approx. 7 0 

(8 0 ) 



Approx. 110 

iizo) 



Approx. 2 2 Approx. 2 8 Approx. 3 2 



1500 V AC, for 1 minute 



1500 V AC, for 1 mihuic 



SSOMfl.with 500 V DC 



^ 20 M fl , with 500 V DC 



^ SOMfl.wiih 500 V DC 



30 to 80 (no condensation) 



-20 to 70 



Storage humidity 



30 to 80 (no condensation) 



-5 












































































Current ripple PP (A) 
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B Graph 1 




Set resistance (Q) 



Figure 7.1-1 



Graph 2 



o 




lOOOW 

600W 

300W 

150W 

60W 



120 



(millisiemens) 
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7.3 Accessories 




® AC input power cable .... 1 pc. (I) Operation manual .... 1 copy 

(3P-2P adaptor accompanies only 

the domestic models for use in Japan.) Figure 7.3-2 

Figure 7.3-1 




® Remote control plugs .... 2 pcs 
Figure 7.3-3 




® LOAD terminal covers .... 2 pcs 
Figure 7.3-5 




® Spare fuses .... 2 pcs 
Figure 7.3-7 




© Remote control plug covers .... 4 pcs 
Figure 7.3-4 




© LOAD terminal bolts, nuts and 
spring washers ... 2 pcs for each item 
M6-14 (PLZ153W, PLZ303W) 
M8-18(PLZ603W,PLZ1003W) , 
Figure 7.3-6 




® Seals .... 3 sheets 

Figure 7.3-8 
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The fuses as shown in Table 7.3-1 accompany the Electronic Loads. 

Table 7.3-1 



PLZ153W 



PLZ303W 



PLZ603W 



PLZ1003W 



Installed in AC inlet, 
lOOV 



200V 



Model shipped for 200V AC line voltage 


Installed in AC inlet, 
200V 


Supplied separately, 
lOOV 


lA (SB) 1 pc. 


1.5A (SB) 2 pcs. 


lA (SB) Ipc. 


1.5 A (SB) 2 pcs. 


1.5A (SB) 1 pc. 


2 A (SB) 2 pcs. 


1.5A (SB) Ipc. 


3 A (SB) 2 pcs. 
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7.4 Optional Items 

B Dedicated-type Remote Controllers 




RC 0 2 -P L Z 

(For control of all functions and entry of numerical values) 
Figure 7.4-1 

B Interface boards 




RC 1 1 

(For entry of numerical values) 
Figure 7.4-2 




Figure 7,4-3 
B Memory card 



RS 1 1 
(RS-232C) 
Figure 7.4-4 



MC I 1 S 

(MCB: Multi-channel bus) 
Figure 7.4-5 
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■ Rack mount frames (for PLZ153W and PLZ303W) 
KRAS (for EIA racks) 




KRA150 (for JIS racks) 




Figure 7.4-8 



Blank panels (for IGRA3 and KRAI 50) 






KBP3-6 (width 1/6) 
Figure 7.4-9 



KBP3-3 (width 1/3) 
Figure 7.4-10 



KBP3-2 (width 1/2) 
Figure 7.4-11 
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B Rack mount frames (for PLZ603W and PLZ1003W) 
KRB3 (forEIA racks) 




Figure 7.4-12 



KRB150 (forJIS racks) 
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The appendices on the following pages introduce an error message table, 
sequence coding sheets, and a table of functions. 
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Appendix 1. Table of Error Messages 



Error Message 


Causes and Remedies 


Alarm Status 


A command is aiiempted to be entered when in an alarm status. 
Eliminate the cause of the alarm, reset the alarm, and then enter the 
command. 


Argument Err 


There is an error in an argument of the command line. Specify a 
correct value for the argument. Be certain that the value is within 
the valid range. 


Change To CC Mode 


There is a conflict of modes between remote sequence operation 
and local panel operation. Change to the C.C mode with the 
u:>Eij Key. 


Change To CR Mode 


There is a conflict of modes between remote sequence operation 
and local panel operation. Change to the C.R mode with the 
[RSET] key. 


Data Clip 


A value greater than the rated value of the Electronic Load is speci- 
fied in the sequence data. Note that the data may be clipped. Has 
not the range been set to L by mistake? Has not a wrong memory 
card been installed by mistake? 


Diff. Mode 


The setting of the basic operation mode does- not conform with the 
command received. Select an applicable mode with a 
CCCRMODE command. 


EXECUTE 0 


The sequence operation cannot run. Perform the EXECUTE 1 
command and then run the sequence. 


Framing Error 


A framing error occurred in RS-232C communication. There are 
missing bits. Check the baud rate. 


Invalidity 


The command entered is invalid. Check the settings now in effect 


Loop: 0 


The number of loops for the program is set at 0. 
Set it at 1 or more. 


MC Battery Empty 


Tiic backup battery of memory card has discharged. Replace it 
immediately. 


MC Cannot R/W 


The memory card has failed. Replace it. 
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Error Message 


Causes and Remedies 


MC Diff . Model 


The memory card is not formatted for PLZ-3 W. Replace it with a 
one formatted for PL2^3W. 


MC Error 


An error occurred when in access to the memory card. Is not it 
write-protected? 


MC Format Error 


The memory card is not formatted. Format it. 


MC None 


No menriory card can be identified (no memory card is installed). 
Correctly install the memory card. 


MC Write Protected 


The memory card is write-protected. Release it from the write- 
protect. 


Memory Full 


No memory space is left to write steps of sequence program. 
Memory capacity is for, 256 steps (or 1024 steps). 


Parity Error 


A parity error occurred in RS-232C communication. Check the 
communication setup. 


RAM Data Error 


Data of backup memory is destroyed due to discharge of the inter- 
nal battery, or data of internal RAM is destroyed. The initial data 
will resume. Leave the equipment in the power-on smte for a 
while. 


RX Overflow 


An overflow occurred in the receiving buffer when in RS-232C 
communication. Check the communication setup. 


SEQ Status 


An invalid command is entered when in sequence operation (when 

in “PTINJ r»r PATT^IT?^ tViA CAmi<»nn<» onH tVi/»n mm- 

mand. 


SHORT Status 


An invalid command is entered when in the Short state. Reset 
from the Short state and then enter the command. 


SLAVE Status 


An invalid command is entered when in the slave status. Reset the 
equipment from the slave status and then enter the command. 
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Error Message 


Causes and Remedies 


Step None 


When erasing steps of sequence programs, erasure of ones which 
are out of the range was attempted. 


Step : 0 


No step area is secured for the sequence program. Secure a space 
with [2; Insert] which is a lower level of the edit menu. 


Syntax Error 


There is a syntax error in the command entered. 


SW Status 


An invalid command is entered when in the switching operation. 
Reset from the switching operation and then enter the command. 


TX Overflow 


An overflow occurred in the transmitting buffer when in RS-232C 
communication. Check the communication setup. 


Warning Data 


A value greater than the rated value of the equipment is specified in 
the sequence data. Note that the value may be clipped. Has not the 
range been set to Low by mistake? Is a step area secured? Is not 
the number of steps specified to be 0? 


* ALARM* EXT , 


An external alarm signal is received. 


* ALARM* FBI 

* ALARM* FB2 

* ALARM* FB3 


The internal fuse has blown out. Stop using the equipment. 
Order your Kikusui agent for repair. 


* ALARM* OCP 


The overcurrent protector has tripped due to a load current greater 
than the rated current. Reduce the load current. 


* ALARM* MCB 


A message that other device is in an alarm state is received via the 
MCB bus. 


* ALARM* OHP 


The heat sink has been overheated. Check the cooling How. 
Check the air filler for clogging. 


* ALARM* OVER-V 


An overvoltage is applied to the LOAD terminal. The internal 
components may be damaged. Immediately lower the voltage. 


* ALARM* REVERSE 


The voltage applied to the LOAD tcnninal is in the reverse polar- 
ity. 
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{NOTE) 



* The error messages enclosed in bold lines are those related to remote programming. 
Message [Memory Full] is either due to remote programming or due to local control 
from the front panel. 

• If the same error message appears again after you have eliminated the cause of the 
error, order your Kikusui agent for repair. 

- Each of the error messages related to remote programming appears for about 1.5 sec- 
onds on the display. The buzzer beeps in this case. 
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Appendix 2. Sequence Coding Sheets 

Coding Sheet (for Normal speed sequence) 

Title: Date: Name:. 

Mode : NI, NR, NV, NP Description: ^ 

Time unit: msec sec minute hour 



Sequence : 





.-6 
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Coding Sheet (for Fast speed sequence) 

Title: Date: Name:, 

Mode : FI, FR Description: ^ 

Time by Step : 

Sequence : 
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Examples of Sheet Entry 



Coding Sheet (for Normal speed sequence) 

Tide: Examolc Date: 

Mode : NR, NV, NP Description:, 

Time unit: msec, sec, minute, hour 



Name: 



Sequence 



No, 


Execute 

Program 


Loop 


Chain 

Sequence 


End 

Program 




P 1 


L 1 


C 2 


E 16 




P 2 


L 2 


C 3 


E 16 


SOS 


P 3 


L 1 


C 0 


E 16 


S04 


P 


L 


C 


E 


S05 


P 


L 


C 


E 


S06 


P 


L 


C 


E 


S07 


P 


L 


C 


E 


S08 


P 


L 


C 


E 



Comments 





Step 


S/R 


1 

Specified 


Time 


Trig 


Load 


No. 




Value 










O.OOA 



0 0 0 



Comments 



-Program 1 



1 


R 


1 O.OOA 


lOms 


1 


1 


0 


0 


2 


S 


1 O.OOA 


20ms 


0 


1 


0 


0 


3 


s 


20.00A 


30ms 


0 


1 


0 


0 


4 


s 


O.OOA 


40ms 


0 


n 


0 


0 



-Program 2 



1 

1 


s 


5.00A 


30ms 


0 


1 

X 


0 


A 

V 


2 


s 


15.00A 


80(X)ms 


0 


1 


0 


0 


3 


s 


O.OOA 


50ms 


0 


1 


0 


0 



O.OOA 



1ms I 0 I 0 I 0 I 0 1 -Program 16 























































































APPENDICES 



Appendix 3. Table of Functions 





Function 


Mode or operation 


C. C 


C. R 


C, V 


C. P 


1. Local 
operation 


Control from front panel 


o 


Load-on/off function 


o 


Switching function 


0 


o 


— . 


— 


Soft start function 


o 


— 


— 


— 


Memory function 


o 


Setup function 


o 


Short function 


o 


Normal speed sequence function 


o 


Fast speed sequence function 


o 


o 




— 


Configuration function 


o 


2. Remote 
operation 


Remote control with voltage 


o 


O 


— 


o 


Remote control with resistance 


o 


o 


— 


— 


Load-on/off function 


o 


Range select function 


o 


o 


— 


— 


Trigger signal output 


o 


Current monitor output 


o 


Short signal output 


o 


Load-on/off signal output 


o 


3. Panel 
display 


Voltmeter 


w 


Ammeter 


o 


Power meter 


o 


Mode indication 


o 


Alarm indication 


o 


GPIB status indication 


o 


4. Others 


Protective functions 


o 


Master/slave parallel operation 


o 


Automatic fan speed control 


o 


Remote sensing 


o 


5. Optional 
functions 


Computer control (via one of the following interfaces) 




GPIB (with IB 11) 

RS-232C (with RSI 1) 

MCB (with MCI IS) 

Full remote control of front panel functions 


o 


(willi RC02-PLZ) 

Numerical value entry (with RCl 1 or RC02-PLZ) 


o 


Expansion of setup memory capacity (with memory card) 


o 


Storage of sequence files (with memory card) 


o 
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MEMO 




Index 



Index 

Alphabetic order 



4-9 

? 4-9 

□ 4-3 

FJ 4-3 

<> 4-3 

0 4-3 

(A) 

ABC Key 3-34 

Abnormal indications 2-8 

AC inlet 5-7 

AC input voltage and frequency VI 

AC line voltage selector 5-7 

AC line voltage setting 2-5 

AC power cable connection V 

Accessories 7-8 

Accessories (illustrated) VIII 

Acknowledge message 4-7 

Air exhaust louver 5-6 

Air intake louver 5-2 

ALARM EXT A-4 

ALARM FBI A-4 

ALARM FB2 A-4 

ALARM FB3 A-4 

ALARM MCB A-4 

ALARM OCR A-4 

ALARM OHP A-4 

ALARM OVER-V A-4 

ALARM REVERSE A-4 

Alarm actions and messages 3-36 

Alarm buzzer 2-11 

Alarm detected 3-36 

Alarm input 3-62 

Alarm output 3-62 

Alarm Status (error message) A-2 

ALL 3-31 

Ammeter calibration 3-76 

Analog remote control of C.P mode 3-67 

Analog remote control of C.R mode 3-65 

Analog remote control, in C.C mode 3-63 

Appendices A-1 

Applicable interface boards 4-3 



Argument Err (error message) A-2 

Arrow keys 5-5 

(B) 

Back-up memory 3-31 

Basic commands 4-10 

Basic Operation Method 3-12 

Basic rules of panel operation 3-5 

Before ordering repair service 6-11 

Blank panels 7-11 

Board slot 5-6 

Buffer 3-37 

(C) 

C key 5-3 

C.C mode 3-7 

C.C mode of operation 3-6 

C.C/C.R lamps 5-3 

C.R mode of operation 3-6 

C.V Mode of Operation 3-21 

Calibration 3-35 

Calibration Instruments 6-5 

Calibration Mode Entry Procedure 6-6 

Cal ibrabon Proced ure 6-7 

Calibration Setup 6-5 

Caution for memory card in access 5-5 

Caution sign VII 

CCRANGE 4-41 

Chain sequence 3-42 

Change To CC Mode (error message) A-2 

Change To CR Mode (error message) A-2 

Changing fuses 2-5 

Changing the ranges, in C.C mode 3-12 

Changing the ranges, in C.R mode 3-18 

Characters 4-3 

Cleaning the dust filter 6-2 

Cleaning the front panel 6-2 

Commands and control codes for 

RS-232Conly 4-26 

Commands and special codes for 

GPIBonly 4-27 

Commands for MCB only 4-25 

Composition of this instruction 

manual XII 

Configuration 3-34 

Connecting the AC input power cable 2-6 

Connectors (accessories) 3-62 
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Index 



Connectors for flat cables 

Constant cuirent (C.C) mode 

Constant power (C.P) mode 

Constant resistance (C.R) mode 

Constant voltage (C.V) mode 

Contrast control 

CRRANGH 

CTRLZ 

CURR 

cv 

(D) 

Danger signs 

Data 

Data Clip 

DCl 

DC3 

DCL 

Delimiter 

Description of Commands 

Descriptions of Front and Rear panels 

Diff. Mode ’ 

Dimensions and weight 

Direction of socket for mating 

Display 



3-75 Fault register 4-29 

3-6 Fault unmask register 4-29 

3-7 FB 4-29, 4-30 

3-6 FDELETE 4-23 

3- 7 Features 1-3 

5-5 FI mode of sequence operation 3-40 

4- 41 File 3-45 

4-26 Flat cables 3-62 

4-11 Flat cables for parallel operation 3-75 

4-11,4-29.4-30 FLOAD 4-23 

Flow control 4-8 



VII 

4-9 

A-2 

4-8 

4-8 

4-27 

4-4 

4- 9 
3-3 

A-2 

7-7 

3-75 

5- 2 



Format MC 3-35 

Format of sequence edit display 3-56 

FR mode of sequence operation 3-40 

Framing Error A-2 

Frequency response 2-13 

Frequency response when in C.C mode .... 2-13 
Frequency response when in C.R mode .... 2-13 

Front panel 3-3 

Front sub-panel 5-5 

FS 5-7 

FSAVE 4-23 

Function keys 5-3 

Function select 3-5 

FUNMASK,.... : 4-24 

Fuse blown -out alarm 3-36 



(E) 

End program 3-42 

ENTER key 5-4 

Environments 2-2 

EOS 4-23 

ERR 4-24,4-28 

ESC key 5-4 

Examples of remote programming 4-33 

EXECUTE 4-23 

EXECUT1E0 A-2 

Execution time 3-28 

Execution time of steps 3-41 

EXTALM 4-29,4-30 

External control (remote control) 3-62 



(F) 

Factory defaults for setup 3-32 

Fast speed sequence 3-39 

Fast speed sequence 3-40 

FAU 4-24,4-28 



(G) 

GET 4-27 

GND terminal 5-7 

GPIB interface 4-4 

Ground V 

(H) 

Handles 5-2 

HEAD 4-24 

Header 4-3 

Hierarchical menu system 3-5 

How to use the handles 2-4 

(i) 

I MON OUT.... 5-5 

I SET 4-11,4-15 

I SET key 5-3 

I SET value 3-12,3-24 

I/FGPOl 3-4 
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Index 



I/FMCOl 3-4 

I/F None 3-4 

I/FRS96 3-4 

IBll 4-3 

IDN 4-24 

Inductance of load wiring 2-12 

Initial drifts 6-5 

Initial values of setup 3-32 

Initialize Setup 3-31 

Inspecting the AC input power cable 6-3 

Installing the louver 6-2 

Interface 3-35 

Interface boards 1-3 

Invalidity A-2 

IRANGE 4-15 

Items that can be set for steps 3-41 

ITIME 4-15 

(J) 

J1 5-5 

Jl» pin assignment 3-62 

J2, pin assignment 3-61 

JOG/SHUTTLE dials 5-4 



(K) 

KBP3-2.. 7-11 

KBP3-3 7-11 

KBP3-6.. 7-11 

Keylock Function 3-30 

KRA3 7-11 

KRA150 7-11 

(L) . 

LCD (liquid crystal display) 1 -3 

LLO 4-25,4-26 

LOAD 4-11 

LOAD key 5-2 

LOAD terminals, on front panel 5-2 

Load terminals ; 5-6 

Load wiring 2-10 

Load-on/off speed 3-20 

Load-on/off with a contact signal 3-69 

Loop:0 A-2 



(M) 

Maintenance and calibration 

Maintenance and inspection 

Mark to refer to instruction manual 

Masier/slave parallel operation 

Maximum allowable input voltage. 

Maximum number of steps 

MC Battery Empty 

MC Cannot R/W 

MC Diff. Model 

MC Error 

MC Formal Error... 

MC None 

MC Write Protected 

MCI IS 

MCB 

MCB (multi-channel bus) 

MCB Interface 

MEM key 

Memory A 

Memory B 

Memory back-up battery 

Memory C 

Memory card 

Memory card slot 



Memory full 

Memory function 

Menu for store/recall of setups 

Minimum operable voltage 

Mode indication 

Modes of operation 

Monitor output 



6-1 

6-2 

VII 

3-73 

2-10 

3- 41 
A-2 
A-2 
A-3 
A-3 
A-3 
A-3 
A-3 

4- 3 
4-28 
4-3 

4- 5 

5- 3 
3-24 
3-24 
3-31 

3- 24 

1- 3 
5-5 

4- 14 
A-3 
3-24 
3-31 

2 - 11 
3-11 
3-6 
3-62 



(N) 

NEWSEQ 4-21 

NI mode of sequence operation 3-40 

Normal indications 2-7 

Normal speed sequence 3-39 

NP mode of sequence operation 3-40 

NRl 4-9 

NR2 4-9 

NR3 4-9 

NR4 4-9 

Number of loops 3-41 

Number of programs 3-41 

Number of sequences 3-41 
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Index 



NV mode of sequence operation 


3-40 


(0) 


OCP 


4-29 


OHP ! 


4-29 


Operable range of Electronic Load 


3-8 


Operating point of Electronic Load'. 


3-8 


Operation error 


3-5 


Optional item.s 


7-10 


Outline 


1-2 


OV 


4-29 


Overcurrent alarm 


3-36 


Overhaul 


6-4 


Overheat 


..... 3-36 


Overshoot 


3-23 


Overvoltage 


2-11 


Overvoltage alarm 


3-36 


(P) 


P SET 


4-11,4-15 


P SET key 


5-3 


P SET value 


3-12,3-24 


Packed states of Electronic Loads 


IX 


Packing for re-shipmeni 


A. 


Panel Desermtion 


5-1 


Parallel Ope 


3-35 


Parallel operation 


3-73 


Parallel operation unavailable 


3-73 


Parity Error 


...:. A-3 


PAUSE key 


3-45,5-5 


Pause of sequence operation 


3-45 


Performance lest 


6-3 


Performance test procedure 


6-4 


Photocoupler 


3-68 


Polarity 


2-10 


PON 


4-28 


POW 


4-11 


POWER switch 


3-4, 5-2 


Power 


4-9 


Power-on check procedure 


..... 2-7 


Power-on Keylock 


3-34 


Power-on Load 


3-34 


Power-on SRQ (SRQ ???) 


4-4 


Precautions for moving the 
Electronic Load 


2-4 


Preset 


3-34 


PROGRAM 


4-23 



Program edit display 3-51 

Program message 4-5 

Program n u m ber 3-42 

Programming formal 4-6 

Programs 3-42 

Proicciion features 2-10 



(Q) 



Query message 4-6 

(R) 

RSET 4-11 

R SET key 5-3 

R SET value 3-12, 3-24 

Rack mount frames 7-1 1, 7-12 

RAM Data Error A-3 

Range select signal 3-62 

Rated current 3-8 

Rated power 3-8 

Rated voltage 3-8 

Ratings of contact signal 3-37 

RCLALL 4-19 

RCLMEM 4-19 

RCLSET 4-19 

Rear pane! 3-3 

Recall ABC Mem 3-34 

Recall ALL 3-31 

Recall MEM 3-31 

Recall SET 3-31 

Recalling data from memory 3-27 

Receiving inspection VlII 

Relationships among SRQ, status bytes, 

and registers 4-31 

Remote control connector 5-6 

Remote control of load ON/OFF 3-68 

Remote control of range select 3-70 

Remote programming 4-1 

Remote sensing 2-12 

Remote sensing terminals 5-6 

Removing the louver 6-2 

Request to send 4-8 

Request to stop sending 4-8 

RESET 4-24 

Reset from pause 3-45 

Reset from pause by trigger input 3-41 

Resistance signal for remote control 3-62 

Resolution 1/R 3-35 
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Index 



Resolution I 3-35 

Resolution P 3-35 

Resolution V 3-35 

Response message 4-7 

REV 4-29 

Reverse voltage 2- 1 0 

Reverse voltage alarm 3-36 

ROM Version Number I, 2-7 

ROOTPATH 4-25 

RQS 4-28 

RRANGE 4-15 

RS-232C Interface 4-4 

RSll 4-3 

RTIME 4-15 

RUN 4-23 

RUN key 5-5 

RUNNING 4-23 

RX Overflow A-3 



(S) 



Saving data onto memory 3-24 

SDC 4-27 

SE 4-28 

Selecting a Tr Tf value 3-15 

SEQkcy 5-5 

SEQ Status A-3 

SEQMOD 4-23 

SEQUENCE 4-21 

Sequence Coding Sheets A-6 

Sequence commands 4-20 
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Sequence files..* 3-43 

Sequence keys 5-5 

Sequence operation 1-3, 3-39 

Sequence operation execution 3-44 

Sequence operation menu 3-47 

Sequences 3-42 

Serial number 5-6 

SET..... 3-31 

Setting the I SET value 3-12 

Setting the P SET value 3-23 

Setting the R SET value 3-18 
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Setting the V SET value 3-21 

Setting TrTf 3-15 

Settings for sequence operation 3-47 

Setup commands 4-19 
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Setup function 3-5,3-31 

SHIFT + ENTER key 5-4 

SHIFT -h ESC keys 3-37,5-4 

SHIFT + MEM keys .,3-24, 5 A 

SHIFT + P SET keys 5-4 

SHIFT + R SET keys 3-34,5-4 

SHIFT -hSEQ keys 5-5 

SHIFT + SETUP keys 3-33 

SHIFT + STOP keys 3-30, 5-5 

SHIFT -hSW keys 3-37.5-4 

SHIFT + Tr Tfkeys 3-17, 5-4 

SHIFT + V SET keys 5-4 

SHIFT key 3-5, 5-3 

SHITT -F I SET keys 5-4 

SHORT 3-37 

SHORT key 3-35 

SHORT Status A-3 

Short function 3-37 

Short output 3-62 

SILENT 4-26 

SLAVE Status A-3 
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sp 4-9 

Special function commands 4-16 

Specifications 7-1 

SRQ(SRQ???) 4-31 

STALL 4-19 

STARTTIME 4-17 

Status byte register 4-28 
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STB 4-24 

STEP 4-21 

Step None A-4 

Step transition 3-44 

Step:0 A-4 

Steps 3-42 

STOMEM 4-19 

STOP 4-23 

STOP key 3-46,5-5 

Store ALL 3-31 

Store MEM 3-31 

Store SET 3-31 

STOSET 4-19 

string 4-9 

STS.... 4-24 

SW 4-17 

SWKey 3-34 
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Switching function 3-28 

Switching operstion 3-28 
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in C.C mode 3-12 

Switching the load ON/OFF, 

in C.R mode 3-18 

Switching to load-on, in C.P mode 3-23 

Switching to load-on, in C.V mode 3-21 

Syntax Error A-4 

System commands 4-24 
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•nERM 4-24 

TEXTIDX 4-23 
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TEXTSEQ 4-23 
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To recall a setup 4-33 

To reset from alarm 3-37 
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To simulate a load 1-2 
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TrTfkey 5-3 

TRG 4-13 

TRIGOUT 5-5 
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TRIGISET 4-13 

TRIGSTOP 4-13 

TRIGVSET 4-13 

TRTF 4-17 

TX Overflow A-4 
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V SET key 5-3 

V SET value 3-12.3-24 

VOLT 4-11 

Voltage drop in the load wiring 3-19 
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VSET 4-1 i 

VTIME 4-15 
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WAIT 4-17 
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WARNING ! VII 

Warning Data A-4 

WARNINGS AND CAUTIONS V 
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XOFF 4-26 
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